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RCA RECEIVING TUBE 
MANUAL 


THIS MANUAL like its preceding editions has been prepared 
to assist those who work or experiment with electron tubes and cir- 
cuits. It will be found valuable by engineers, radio servicemen, 
technicians, experimenters, students, radio amateurs, and all others 
technically interested in electron tubes. 


The material in this edition has been augmented and extensively 
revised to keep abreast of the technological advances in electronic 
fields. Many tube types widely used in the design of new electronic 

* equipment prior to the war are now chiefly of renewal interest; in 
' their place, new advanced types including the miniatures are being 
used. Consequently, in the Tube Types Section, the presentation on 
the older types has been limited to essential basic data while detailed 
information has been given on the newer more important types. 


In addition to the tube types covered in this Manual, the 
TUBE DEPARTMENT of RADIO CORPORATION OF AMERICA offers a 
complete line of electron tubes including: 


CATHODE-RAY TUBES POWER TUBES 
Kinescopes and . Transmitting and 
Oscillograph Types Industrial Types 
TELEVISION CAMERA TUBES THYRATRONS & IGNITRONS 


Iconoscopes and 


‘ SPECIAL TYPES 
' Image Orthicons 


Acorn Types, Lighthouse 


. PHOTOTUBES Types, Vacuum-Gauge 
: Single-Unit, Twin-Unit, Tubes, and Specialized- 
and Multiplier Types Application Types 


For Sales Information For Technical Information 
on RCA Tubes, write to on RCA Tubes, write to 
Sales Division Commercial Engineering 


TUBE DEPARTMENT 
RADIO CORPORATION OF AMERICA 
Harrison, N. J. 


Copyright, 1947, by Radio Corporation of America 


2% times actual size 


1 — Glass Envelope 

2 — Internal Shield 

3 — Plate 

4 — Grid No. 3 (Suppressor) 
5 — Grid No. 2. (Screen) 

6 — Grid No. 1 (Control Grid) 
7 — Cathode 

8 — Heater 

9 — Exhaust Tip 
10 — Getter ‘ 
11 — Spacer Shield Header 
12 — Insulating Spacer 

13 — Spacer Shield 

14 — Inter-Pin Shield 

15 — Glass Button-Stem Seal 
16 — Lead Wire 

17 — Base Pin 

18 — Glass-to-Metal Seal 


Structure of a Miniature Tube 
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Electrons, Electrodes, and Electron Tubes 


The electron tube is a marvelous device. It makes possible the performing of 
operations, amazing in conception, with a precision and a certainty that are as- 
tounding. It is an exceedingly sensitive and accurate instrument—the product of 
coordinated efforts of engineers and craftsmen. Its construction requires materials 
from every corner of the earth. Its use is world-wide. Its future possibilities, even 
in the light of present-day accomplishments, are but dimly foreseen; for each de- 
velopment opens new fields of design and application. 


The importance of the electron tube lies in its ability to control almost in- 
stuntly the flight of the millions of electrons supplied by the cathode. It accom- 


plishes this with a minimum of control energy. Because it is almost instantaneous 

in its action, the electron tube can operate efficiently and accurately at electrical 

frequencies much higher than those attainable with rotating machines. 
ELECTRONS 


All matter exists in the solid, liquid, or gaseous state. These three forms con- 
wint entirely of minute divisions known as molecules. Molecules are assumed to be 
composed of atoms. According to a present accepted theory, atoms have a nucleus 
which is a positive charge of electricity. Around this nucleus revolve tiny charges 
of negative electricity known as electrons. Scientists have estimated that these 
invisible bits of electricity weigh only 1/30-billion, billion, billion, billionths of an 
ounce, and that they may travel at speeds of thousands of miles per second. 

Klectron movement may be accelerated by the addition of energy. Heat is one 
form of energy which can be conveniently used to speed up the electron. For exam- 
ple, if the temperature of a metal is gradually raised, the electrons in the metal 
yin velocity. When the metal becomes hot enough to glow, some electrons may 
woquire sufficient speed to break away from the surface of the metal. This action, 
which is accelerated when the metal is heated in a vacuum, is utilized in most 
electron tubes to produce the necessary electron supply. 


An electron tube consists of a cathode, which supplies electrons, and one or 
more additional electrodes, which control and collect these electrons, mounted in 
an evacuated envelope. The envelope may be a glass bulb or a metal shell. 


CATHODES 


A cathode is an essential part of an electron tube because it supplies the 
rlectrons necessary for tube operation. When energy in some form is applied to the 
vathode, electrons are released. Heat is the form of energy generally used. The 
method of heating the cathode may be used to distinguish between the different 
forms of cathodes. For example, a directly heated cathode, or filament-cathode, is 
wire heated by the passage of an electric current. An indirectly heated cathode, 
or heater-cathode, consists of a filament, or heater, enclosed in a metal sleeve. The 
sleeve carries the electron-emitting material on its outside surface and is heated by 
radiation and conduction from the heater. 
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A filament, or directly heated cathode, may be further classified by identifying 
the filament or electron-emitting material. The materials in regular use are tung- 
sten, thoriated tungsten, and metals which have been coated with alkaline-earth 
oxides. Tungsten filaments are made from the pure metal. Since they must 
operate at high temperatures (a dazzling white) to emit sufficient electrons, a 
relatively large amount of filament power is required. Thoriated-tungsten fila- 
ments are made from tungsten impregnated with thoria. Due to the presence of 
thorium, these filaments liberate electrons at a more moderate temperature of 
about 1700°C (a bright yellow) and are, therefore, much more economical of fila- 
ment power than are pure tungsten filaments. Alkaline earths are usually applied 
as a coating on a nickel alloy wire or ribbon. This coating, which is dried in a 
relatively thick layer on the filament, requires only a very low temperature of about 
700-750°C (a dull red) to produce a copious supply of electrons. Coated filaments 
operate very efficiently and require relatively little filament power. However, 
each of these cathode materials has special advantages which de- 
termine the choice for a particular application. 


Directly heated filament-cathodes require comparatively 

yay little heating power. They are used in almost all of the tube types 
designed for battery operation because it is, of course, desirable’ 

to impose as small a drain as possible on the batteries. Example: 

of battery-operated filament types are the 1A7-GT, 1R5, 1U4, 

3V4, and 31. AC-operated types having directly heated filament- 

Fig.1 cathodes include the 2A3 and 5Y3-GT. 


An indirectly heated cathode, or heater-cathode, consists of eee 
a thin metal sleeve coated with electron-emitting material. With- 
in the sleeve is a heater which is insulated from the sleeve. The “Nearer 
heater is made of tungsten or tungsten-alloy wire and is used only 
for the purpose of heating the cathode sleeve and sleeve coating ] 
to an electron-emitting temperature. Useful emission does not 
take place from the heater wire. Fig. 2 


The heater-cathode construction is well adapted for use in electron tubes in- 
tended for operation from ac power lines and from storage batteries. The use of 
separate parts for emitter and heater functions, the electrical insulation of the’ 
heater from the emitter, and the shielding effect of the sleeve may all be utilized 
in the design of the tube to minimize the introduction of hum from the ac heater 
supply and to minimize electrical interference which might enter the tube circuit 
through the heater-supply line. From the viewpoint of circuit design, the heater- 
cathode construction offers advantages in connection flexibility due to the electrical 
separation of the heater from the cathode. Another advantage of the heater- 
cathode construction is that it makes practical the design of a rectifier tube with 
close spacing between its cathode and plate, and of an amplifier tube with close 
spacing between its cathode and grid. In a close-spaced rectifier tube the voltage 
drop in the tube is low and the regulation is, therefore, improved. In an amplifier 
tube, the close spacing increases the gain obtainable from the tube. Because of 
the advantages of the heater-cathode construction, almost all present-day receiving 
tubes designed for ac operation have heater-cathodes. 


GENERIC TUBE TYPES 


Electrons are of no value in an electron tube unless they can be put to work. A 
tube is, therefore, designed with the parts necessary to utilize electrons as well as 
to produce them. These parts consist of a cathode and one or more supple- 
mentary electrodes. The electrodes are enclosed in an evacuated envelope with 
the necessary connections brought out through air-tight seals. The air is removed 
from the envelope to allow free movement of the electrons and to prevent injury 
to the emitting surface of the cathode. When the cathode is heated, electrons leave 
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the eat hode surface and form an invisible cloud in the space around it. Any posi- 
tive electric potential within the evacuated envelope will offer a strong attraction 


to the electrons (unlike electric charges attract; like charges repel). 


DIODES 


he simplest form of electron tube contains two electrodes, a cathode and an 
stiode (plate) and is often called a diode, the family name for a two-electrode 
‘ite, In a diode, the positive potential is sup- 
jilied by a suitable electrical source connected 
lelween the plate terminal and a cathode 
terminal, Under the influence of the positive 
plate potential, electrons flow from the cathode 
') the plate and return through the external 
plate battery circuit to the cathode, thus com- 
pleting the circuit. This flow of electrons is 
hewn as the plate current, and may be meas- 
tiie by a sensitive current meter. 


If a negative potential is applied to the 

late, the free electrons in the space surrounding the cathode will be forced back 
ty the eathode and no plate current will flow. Thus, electrons can flow from the 
cathode to the plate but not from the plate to the 
cathode. If an alternating voltage is applied to 
the plate, the plate is alternately made positive and 
negative. Plate current flows only during the time 
when the plate is positive. Hence the current 
through the tube flows in one direction and is 
said to be rectified. See Fig. 4. Diode rectifiers 
are used in ac receivers to convert ac to de 
voltage for the electrodes of the other tubes in the 
receiver. Rectifier tubes may have one plate and 
one cathode. The 1-v and 35W4 are of this form 
and are called half-wave rectifiers, since current 
ean flow only during one-half of the alternating- 
current cycle. When two plates and one or more 
wis cathodes are used in the same tube, current may 

' be obtained on both halves of the ac cycle. The 
#54, 598-G'T, and 5U4-G are examples of this type and are called full-wave rectifiers. 


ELECTRON 
FLOW 


ALTERNATING 
VOLTAGE INPUT 


Not all of the electrons emitted by the cathode reach the plate. Some return 


ts the cathode while others remain in the space between the cathode and plate for 
» betel period to produce an effect known as space-charge. This charge has a 
sepelling action on other electrons which leave the cathode surface and impedes 
thely passage to the plate. The extent of this action and the amount of space- 
+ hare depend on the cathode temperature and the plate potential. The higher the 
plate potential, the less is the tendency for electrons to remain in the space-charge 
‘eyion and repel others. This effect may be noted by applying increasingly higher 
} ate voltages to a tube operating at a fixed heater or filament voltage. Under these 
sonitions, the maximum number of available electrons is fixed, but increasingly 
aeher plate voltages will succeed in attracting a greater proportion of the free 
Hlevtronna 

leyond a certain plate voltage, however, additional plate voltage has little 
»ffeot in increasing the plate current. The reason is that all of the electrons emitted 
1» the cathode are already being drawn to the plate. This maximum current is 


valle! eaturation current (see Fig. 5) and because it is an indication of the total 
Huber of electrons emitted, it is also known as the emission current, or, simply. 


5 


y 


————— 


RCA RECEIVING TUBE MANUAL 


emission. Tubes are sometimes tested by the meas- 
urement of their emission current but it is generally Peeyen ym 
not advisable to measure the full value of emission 

because this value would be sufficiently large to cause 

change in the tube’s characteristics or even to damage 

the tube. Consequently, while the test value of emis- 

sion current is somewhat larger than the maximum ie | 
current which will be required from the cathode in 

the use of the tube, it is ordinarily less than the full 

emission current. The emission test, therefore, is O~pLATE VOLTAGE —> 
used to indicate whether the cathode can supply a 

sufficient number of electrons for satisfactory opera- Fig. 5 

tion of the tube. 

If space charge were not present to repel electrons coming from the cathode, 
it follows that the same plate current could be produced ata lower plate voltage. 
One way to make the effect of space charge small is to make the distance between 
plate and cathode small. This method is used in rectifier types, such as the 5V4-G 
and the 25Z6-GT, having heater-cathodes. In these types the radial distance be- 
tween cathode and plate is only about two hundredths of an inch. Another method 
of reducing space-charge effect is utilized in the mercury-vapor rectifier tubes, 
such as the 88. This tube contains a small amount of mercury, which is partially 
vaporized when the tube is operated. The mercury vapor consists of a 
atoms permeating the space inside the bulb. These atoms are bombarded by t * 
electrons on their way to the plate. If the electrons are moving at a pee ly 
high speed, the collisions will tear off electrons from the mercury atoms. When this 
happens, the mercury atom is said to be “ionized,” that is, it has lost one or more 
electrons and, therefore, is charged positive. Ionization, in the case of mercury 
vapor, is made evident by a bluish-green glow between the cathode and plate. 
When ionization due to bombardment of mercury atoms by electron’ leaving the 
cathode occurs, the space-charge is neutralized by the positive mercury 1ons so that 
increased numbers of electrons are made available. A mercury-vapor rectifier has a 
small voltage drop between cathode and plate (about 15 volts). This drop is prac- 
tically independent of current requirements up to the limit of emission of electrons 
from the cathode, but is dependent to some degree on bulb temperature. 


NUMBER OF ELECTRONS 
REACHING PLATE ——> 


An ionic-heated-cathode rectifier tube is another type which depends for 


i ion on gas ionization. The 0Z4 and 0Z4-G are tubes in this classification. 
whe ae of the NALwkkv design and contain two anodes and a coated cathode 
sealed in a bulb under a reduced pressure of inert gas. The cathode in each of these 
types becomes hot during tube operation but the heating effect is caused by bom- 
bardment of the cathode by the ions from within the tube rather than by heater 
or filament current from an external source. The internal structure of the tube is 
designed so that when sufficient voltage is applied to the tube, ionization of the gas 
occurs between the anode which is instantaneously positive and the cathode. Under 
normal operating voltages, ionization does not take place between the anode that 
is negative and the cathode. This, of course, satisfies the requirements for rectifica- 
tion. The initial small flow of current through the tube is sufficient to raise the 
cathode temperature quickly to incandescence whereupon the cathode emits elec- 
trons. The voltage drop in such tubes is slightly higher than that of the usual hot- 
cathode gas rectifiers because energy is taken from the ionization discharge to keep 
the cathode at operating temperature. Proper operation of these rectifiers requires 
a minimum flow of load current at all times in order to maintain the cathode at the 
temperature required to supply sufficient emission. 


TRIODES 


i id, i he cathode and 
When a third electrode, called the grid, is placed between t 
plate, the tube is known as a triode, the family name for a three-electrode tube. 
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‘The wrid usually is a winding of wire extending the length of the cathode. The 
“)eee between turns are comparatively large so that the passage of electrons from 
rathode to plate is practically unobstructed by the turns of the grid. The purpose 
vf (he wrid is to control the flow of plate current. When a tube is used as an ampli- 


fier, & negative de voltage is usually applied to the grid. Under this condition the 
wil doo not draw appreciable current. 
‘he number of electrons attracted to ELECTRON 
thie plate depends on the combined effect ae 
»! the wrid and plate polarities. When the 
plate is positive, as is normal, and the SRID 
‘ty wrid voltage is made more and more 
fewative, the plate is less able to attract 
elev trons to it and plate current decreases. 'nPut 
When the grid is made less and less nega- 


jive ‘more and more positive), the plate 
ite readily attracts electrons to it and 
plate current increases. Hence, when the 


<ape Z ‘ Fig. 6 
voltae on the grid is varied in accordance 
with a signal, the plate current varies with the signal. Because a small voltage 
spilied to the grid can control a comparatively large amount of plate current, the 


ena! in amplified by the tube. Typical three-electrode tube types are the 6C4, 
Ath, and 2A3. 


lhe grid, plate, and cathode of a triode form an electrostatic system, each 


sleetvode acting as one plate of a small capacitor. The capacitances are those 
»sieting between grid and plate, plate and cathode, and grid and cathode. These 
/spaellances are known as interelectrode capacitances. Generally, the capacitance 
helween grid and plate is of the most importance. In high-gain radio-frequency 
splifier circuits, this capacitance may act to produce undesired coupling between 
the tnput circuit, the circuit between grid and cathode, and the output circuit, the 
siyeull between plate and cathode. This coupling is undesirable in an amplifier 
lyoaune it may cause instability and unsatisfactory performance. 
TETRODES 

I'he capacitance between grid and plate can be made small by mounting an 
wiiitional electrode, called the screen (grid No. 2), in the tube. With the addition 
+1 the sereen, the tube has four electrodes 
sul ln, accordingly, called a tetrode. The ec cerneh 
» yeon in mounted between the grid and Anis 
the plate and acts as an electrostatic 
wield between them, thus reducing the CURRENT 
gril to-plate capacitance. The effective- ne 
fee of this shielding action is increased SuTeor 
hy connecting a bypass capacitor between — input 
seen and cathode. By means of the 
yyeen and this bypass capacitor, the 
wiii-plate capacitance of a tetrode is =i + 
tile very small. In practice, the grid- Fig. 7 
plete eapacitance is reduced from several 


mieromicrofarads (uuf) for a triode to 0.01 uuf or less for a sereen-grid tube. 
‘The sereen has another desirable effect in that it makes plate current practically 


Helependent of plate voltage over a certain range. The screen is operated at a 

we itive voltage and, therefore, attracts electrons from the cathode. But because of 

» somparatively large space between wires of the screen, most of the electrons 

‘yewn bo the screen pass through it to the plate. Hence the screen supplies an 

*leetrowtatic force pulling electrons from the cathode to the plate. At the same 
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time the sereen shields the electrons between cathode and screen from the plates 
that the plate exerts very little electrostatic force on electrons near the cathode 
So long as the plate voltage is higher than the screen voltage, plate current in 
screen-grid tube depends to a great degree on the screen voltage and very litt 
on the plate voltage. The fact that plate current in a screen-grid tube is large 
independent of plate voltage makes it possible to obtain much higher amplificatie 
with a tetrode than with a triode. The low grid-plate capacitance makes it possibl 
to obtain this high amplification without plate-to-grid feedback and resultan 
instability. Representative screen-grid types are the 32 and 24-A. 


PENTODES 


In all electron tubes, electrons striking the plate may, if moving at sufficien 
speed, dislodge other electrons. In two- and three-electrode types, these dislodge 
electrons usually do not cause trouble because no positive electrode other than th 
plate itself is present to attract them. These electrons, therefore, are drawn bai 
to the plate. Emission caused by bombardment of an electrode by electrons fro 
the cathode is called secondary emission because the effect is secondary to th 
original cathode emission. In the case of screen-grid tubes, the proximity of t! 
positive screen to the plate offers a strong attraction to these secondary electron 
and particularly so if the plate voltage swings lower than the screen voltage. Thi 
effect lowers the plate current and limits the permissible plate-voltage swing fe 
tetrodes. 

The plate-current limitation is removed when a fifth electrode is placed with 
the tube between the screen and plate. This fifth electrode is known as the sup 
pressor (grid No. 3) and is usually connected to the cathode. Because of its nega 


ELECTRON 
FLOW 
/ 
PLATE PLATE 
SUPPRESSOR screen CURRENT 
OUTPUT 


INPUT 


tive potential with respect to the plate, the suppressor retards the flight of second 
ary electrons and diverts them back to the plate where they cannot cause troubl 
The family name for a five-electrode tube is ‘“‘pentode’”’. In power-output pentode: 
the suppressor makes possible higher power output with lower grid-driving voltag 
in radio-frequency amplifier pentodes the suppressor makes possible high voltag 
amplification at moderate values of plate voltage. These desirable features a 
due to the fact that the plate-voltage swing can be made very large. In fact, th 
plate voltage may be as low as, or lower than, the screen voltage without serio 
loss in signal-gain capability. Representative pentodes used for power amplifica 
tion are the 3V4 and 6K6-GT; representative pentodes used for voltage amplifica 
tion are the 1U4, 6SJ7, 12SK7, and 6BA6. 


BEAM POWER TUBES 


A beam power tube is a tetrode or pentode in which directed electron beam 
are used to increase substantially the power-handling capability of the tube. Sue 
a tube contains a cathode, a control-grid, a screen, a plate, and, optionally, a suf 
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+r weid. When a beam power tube is designed without an actual suppressor, 
'» sieetfodes are so spaced that secondary emission from the plate is suppressed 

} -peee-charge effects between screen and plate. The space charge is produced 
) the slowing up of electrons traveling from a high-potential screen to a lower 
ps Hal plate. In this low-velocity region, the space charge produced is sufficient 
» }/pel secondary electrons emitted from the plate and to cause them to return to 
1)) plete, Beam power tubes of this design employ beam-confining electrodes at 
/foele potential to assist in producing the desired beam effects and to prevent 
+)) 4) electrons from the plate from returning to the screen outside of the beam. A 
1! ») ere of & beam power tube is its low screen current. The screen and the grid are 
+) / 9! wires wound so that each turn of the screen is shaded from the cathode by a 
©} turn. ‘This alignment of the screen and grid causes the electrons to travel in 
')) >t) between the turns of the screen so that very few of them strike the screen. 
1) se of the effective suppressor action provided by space charge and because of 
}> low current drawn by the screen, the beam power tube has the advantages of 
‘y) fewer output, high power sensitivity, and high efficiency. 
Maycfases — 
PATHODE INTERNAL 
oy ae STRUCTURE 
= OF 
OME EN Ba TYPE 6L6 
— BEAM POWER 
TUBE 
if, oo 
| ie 1p) 
| | 
| | 
\ 
Fig. 9 ; 

! iy. shows the structure of.a beam power tube employing space-charge sup- 
+» ‘on and illustrates how the electrons are confined to beams. The beam condi- 
)» 'uetrated is that for a plate potential less than the screen potential. The 
Jy) density space-charge region is indicated by the heavily dashed lines in the 

‘oom Note that the edges of the beam-confining electrodes coincide with the 
‘hed portion of the beam. In this way the space-charge potential region is 
+ioniled beyond the beam boundaries and stray secondary electrons are prevented 
fw selurning to the screen outside of the beam. The space-charge effect may also 
» tained by use of an actual suppressor grid. Examples of beam power tubes are 


HH, 0VG-GT, and 50B5. 


MULTI-ELECTRODE and MULTI-UNIT TUBES 


Marly in the history of tube development and application, tubes were designed 
¥ deneral wervice; that is, a single tube type—a triode—was used as a radio- 
ener amplifier, an intermediate-frequency amplifier, an audio-frequency 


ad in oscillator, or a detector. Obviously, with this diversity of applica- 
_ one tube did not meet all requirements to the best advantage. 
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Later-and present. trends of tube design are the development of “‘specialty” 
types. These types are intended either to give optimum performance in a particular 
application or to combine in one bulb functions which formerly required two or 
more tubes. The first class of tubes includes such examples of specialty types as 
the 6F6,.12SK7, 6L7, and 6K8. Types of this class generally require more than 
three-electrodes to obtain the desired special characteristics and may be broadly 
classed as multi-electrode types. The 6L7 is an especially interesting type in this 
class. This tube has an unusually large number of electrodes, namely seven, 
exclusive of the heater. Plate current in the tube is varied at two different freque 
cies at the same time. The tube is designed primarily for use as a mixer in sup 
heterodyne receivers. In this use, the tube mixes the signal frequency with t 
oscillator frequency to give an intermediate-frequency output. 


Tubes of the multi-electrode class often present interesting possibilities 0 
application besides the one for which they are primarily designed. The 6L7, fo 
instance, can also be used as a variable-gain audio amplifer in volume-expand 
and compressor application. The 6F6, besides its use as a power-output pentod 
can also be connected as a triode and used as a driver for a pair of 6L6’s. 


The second class includes multi-unit tubes such as the twin-diode triod 
6BF6 and 6SQ7, as well as the twin-diode pentodes 1F7-G and 12C8 and t 
twin class A and class B types 12AU7 and 6N7, respectively. In this class also 
included the multi-unit type 117N7-GT. This tube combines in one bulb a dio 
for use as a power rectifier and a power-output pentode. Related to multi-unil 
tubes are the electron-ray types 6U5 /6G5 and 6AB5/6N5. These combine a triod: 
amplifier with a fluorescent target. Full-wave rectifiers are also multi-unit type 


Typical of this third class are the pentagrid-converter types 1R5, 6BE6, and 6SA 
These tubes are similar to the multi-electrode types in that they have seven ele 
trodes, all of which affect the electron stream, and they are similar to the multi 
unit tubes in that they perform simultaneously the double functibn of oscillato! 
and mixer in superheterodyne receivers. 


Complete classification of tubes by services and cathode voltages is given 0 
the chart at the beginning of the TUBE TYPES SECTION. 


Electron Tube Characteristics 


The term ‘‘characteristics’” is used to identify the distinguishing electri 
features and values of an electron tube. These values may be shown in cu 
form or they may be tabulated. When given in curve form, they are call 
characteristic curves and may be used for the determination of tube performan: 
and the calculation of additional tube factors. 


Tube characteristics are obtained from electrical measurements of a tube i 
various circuits under certain definite conditions of voltages. Characteristics may 
be further described by denoting the conditions of measurements. For exampl 
Static Characteristics are the values obtained with different de potentials appli 
to the tube electrodes, while Dynamic Characteristics are the values obtained wii 
an ac voltage on the control grid under various conditions of de potentials on t 
electrodes. The dynamic characteristics, therefore, are indicative of the perfor! 
ance capabilities of a tube under actual working conditions. 


Static characteristics may be shown by plate characteristics curves and transf 
(mutual) characteristics curves. These curves present the same information, b 
in two different forms to increase its usefulness. The plate characteristic 
js obtained by varying plate voltage and measuring plate current for differe 
eontrol-grid bias voltages, while the transfer-characteristic curve is obtained 
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varying control-grid bias voltage and measurin: i 

: lta d g plate current for different plate 
ho » A plate-characteristic family of curves is illustrated by Fig. 10. Fig. 11 
yiven the transfer characteristic family of curves for the same tube. 


PLATE MILLIAMPERES 


i) 
PLATE VOLTS =2P RID VOLTS 2 
Fig. 10 Fig. 11 


lynamic characteristics include amplification factor, plate resistance, control- 


writ plate transconductance and certain detector ch isti 
*hewn in curve form for variations in tube operating pape en ta: Ss Se 
The amplification factor, or y, is the ratio of the change i 
rane in control-electrode voltage in the opposite iavdueines Te sete 
that the plate current remains unchanged, and that all other electrode voltages 
wen maintained constant. For example, if, when the plate voltage is made 1 volt 
ore positive, the grid voltage must be made 0.1 volt more negative to hold plate 
erent unchanged, the amplification factor is 1 divided by 0.1, or 10. In other 
ord, a wmall voltage variation in the grid circuit of a tube has the same effect on 
the plate current as a large plate voltage change—the latter equal to the product 
. me k rid oe oe oe amplification factor. The » of a tube is useful for 
wlulating stage gain. i is di i 
ae ee ee is use is discussed in the ELECTRON TUBE APPLI- 
Mlate resistance (rp) of a radio tube is the resistance 
+sthode and plate to the flow of alternating current. It is io ee ae 
phange in plate voltage divided by the corresponding change in plate current and is 
Pajitemwed in ohms, the unit of resistance. Thus, if a change of 0.1 milliampere 
1001 ampere) is produced by a plate voltage variation of 1 volt, the fiat 
feletunce is 1 divided by 0.0001, or 10000 ohms. Piss so 
( ontvol-grid—plate transconductance, or simply transco i 
fartor which combines in one term the psehtleesk tg tesco and the lathe real hg 
st ie the quotient of the first divided by the second. This term is also kno : 
tual conductance. Transconductance may be more strictly defined as rata a 
Hentofa small change in plate current (amperes) divided by the small change iy the 
pantroleyrid voltage producing it, under the condition that all other voltages A 
vy hunwed. Thus, if a grid-voltage change of 0.5 volt causes a plate-current chan nt 
a | inilliampere (0.001 ampere), with all other voltages constant, the transe 
‘detance is 0.001 divided by 0.5, or 0.002 mho. A “mho’’ is the unit of contodencs 
“4 wis named x erere ohm backwards. For convenience, a millionth as 
tobe. or & micromho (umho), is used t i 
Peample, 0.002 mho is 2000 Dosti saree iecanpres ic apis ye et 
{onversion transconductance (gc) is a characteristi i i 
a? ({\rat. detector) function of tubes and may be defined sa Gheeueedanee a 
teymodiate-frequency (if) current in the primary of the if transformer divided toe 


» applied radio-frequency (rf) voltage producing it; or mor i it i 
I ( ; e precisely, i 
‘tine value of this quotient as the rf voltage and if current approach meth whee 
performance of a frequency converter is determined, conversion transconduct- 
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ance is used in the same way as control-grid—plate transconductance is used 
single-frequency amplifier computations. 


The plate efficiency of a power amplifier tube is the ratio of the ac po 
output to the product of the average dc plate voltage and de plate current 
full signal, or 


ower output watts 
Plate efficiency (%) = E is 


se ————_—————— x 100 
average de plate volts X average de plate amperes 


The power sensitivity of a tube is the ratio of the power output to the sq 
of the input signal voltage (RMS) and is expressed in mhos as follows: 


power output watts 


Power sensitivity (mhos) = (input signal volts, RMS)? 


Electron Tube Applications 


The diversified applications of an electron receiving tube have, within 
scope of this section, been treated under eight headings. These are: Amplificatii 
Rectification, Detection, Automatic Volume Control, Tuning Indication 
Electron-Ray Tubes, Oscillation, Frequency Conversion, and Automatic 
quency Control. Although these operations may take place at either radio 
audio frequencies and may involve the use of different circuits and different s 
plemental parts, the \general considerations of each kind of operation are b 


AMPLIFICATION 


The amplifying action of an electron tube was mentioned under Triodes in 
section on ELECTRONS, ELECTRODES, and ELECTRON TUBES. 


This action can be utilized in electronic circuits in a number of + depen 
upon the results desired. Four classes of amplifier service recognized by engin 
are covered by definitions standardized by the Institute of Radio Engineers. T 
classification depends primarily on the fraction of input cycle during which pl 
current is expected to flow under rated full-load conditions. The classes are class 
class AB, class B, and class C. The term, cutoff bias, used in these definitions is 
value of grid bias at which plate current is some very small value. 


Class A Amplifier. A class A amplifier is an amplifier in which the grid b 
and alternating grid voltages are such that plate current in a specific tube flo 
at all times. : 


Class AB Amplifier. A class AB amplifier is an amplifier in which the 
bias and alternating grid voltages are such that plate current in a specific tube flo 
for appreciably more than half but less than the entire electrical cycle. 


Class B Amplifier. A class B amplifier is an amplifier in which the grid bi 
is approximately equal to the cutoff value so that the plate current is approxima 
zero when no exciting grid voltage is applied, and so that plate current in a speci 
tube flows for approximately one-half of each cycle when an alternating grid volt: 
is applied. 

Class C Amplifier. A class C amplifier is an amplifier in which the grid bi: 
is appreciably greater than the cutoff value so that the plate current in each tu 
is zero when no alternating grid voltage is applied, and so that plate current flo 
in aspecific tube for appreciably less than one-half of each cycle when an alternati 
grid voltage is applied. 

NOTE:—To denote that grid current does not flow during any part of the input cycle, the 


1 may be added to the letter or letters of the class identification. The suffix 2 may be used to den 
that grid current flows during some part of the cycle. 
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Poy radio-frequency amplifiers which operate into a selective tuned circuit, as 
') }etlo transmitter applications, or under requirements where distortion is not an 
he portant factor, any of the above classes of amplifiers may be used, either with a 
‘ete tube or a push-pull stage. For audio-frequency amplifiers in which distortion 
) os lwiportant factor, only class A amplifiers permit single-tube operation. In this 
»» +, operating conditions are usually chosen so that distortion is kept below the 
/ /eentional 5% for triodes and the conventional 7 to 10% for tetrodes or pentodes. 
})}-torilon can be reduced below these figures by means of special circuit arrange- 
/y ot) such as that discussed under inverse feedback. With class A amplifiers, 
+ }ieed distortion with improved power performance can be obtained by using a 
bo) pull stage for audio service. With class AB and class B amplifiers, a balanced 
Splifier stage using two tubes is required for audio service. 

\v u class A voltage amplifier, an electron tube is used to reproduce grid volt- 
»e> variations across an impedance or a resistance in the plate circuit. These varia- 
}%) are essentially of the same form as the input signal voltage impressed on the 
»/)t, bul of increased amplitude. This is accomplished by operating the tube at a 
‘witahle grid bias so that the applied grid-input voltage produces plate-current 
»s//ations proportional to the signal swings. Since the voltage variation obtained in 
1)) plate circuit is much larger than that required to swing the grid, amplification of 
thy elynal is obtained. Fig. 12 gives a graphical illustration of this method of ampli- 
fy stion and shows, by means of the grid-voltage vs. plate-current characteristics 
‘ee, the effect of an input signal (S) applied to the grid of a tube. O is the resulting 
siiiified plate-current variation. 


lhe plate current flowing through the load resistance (R) of Fig. 13 causes a 
‘vitae drop which varies directly with the plate current. The ratio of this voltage 
‘elation produced in the load resistance to the input signal voltage is the voltage 


M0 VOLTS i¢ 


INPUT 
SIGNAL 


Log 


INPUT SIGNAL 
(5) 


PLATE CURRENT 


Fig. 12 Fig. 13 
HHplification, or gain, provided by the tube. The voltage amplification due to the 
tite is expressed by the following convenient formulas: 


amplification factor X load resistance 


Jolta lification = - : 
Voltage ampiiicatton: load resistance + plate resistance 


i 3 


transconductance in micromhos X plate resistance load resistance 
1000000 X (plate resistance + load resistance) 


‘rom the first formula, it can be seen that the gain actually obtainable from 


jhe tube is less than the tube’s amplification factor but that the gain approaches the 
siplilication factor when the load resistance is large compared to the tube’s plate 
Peietunce. Fig. 14 shows graphically how the gain approaches the mu of the tube 
» load resistance is increased. From the curve it can be seen that to obtain high 
een in a voltage amplifier, a high value of load resistance should be used. 


In a resistance-coupled amplifier, the load resistance of the tube is approxi- 
ately equal to the resistance of the plate resistor in parallel with the grid resistor 
»/ the following stage. Hence, to obtain a large value of load resistance, it is neces- 
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sary to use a plate resistor and a grid resistor of large resistance. However, the plat 
resistor should not be too large because the flow of plate current through the pla 
resistor produces a voltage drop which reduces the plate voltage applied to the tub 
If the plate resistor is too large, this drop will be too large, the plate voltage on t 
tube will be too small, and the voltage output of the tube will be too small. Alsd 
the grid resistor of the following stage should not be too large, the actual maximurl 
value being dependent on the particular tube type. This precaution is necessar 
because all tubes contain minute amounts of residual gas which cause a minute flo 
of current through the grid resistor. If the grid resistor is too large, the positive bi 
developed by the flow of this current through the resistor decreases the norm 
negative bias and produces an increase in the plate current. This increased cu 

may over-heat the tube and cause liberation of more gas which, in turn, will ca 
further decrease in bias. The action is cumulative and results in a runaway cond 
tion which can destroy the tube. A higher value of grid resistance is permissib 
when cathode bias is used than when fixed bias is used. When cathode bias is use 
a loss in bias due to grid-emission effects is nearly completely offset by an increa 
in bias due to the voltage drop across the cathode resistor. The recommende 
values of plate resistor and grid resistor for the tube types used in resistance-coupl 
circuits, and the values of gain obtainable, are shown in the RESISTANCE 
COUPLED AMPLIFIER SECTION. 


VOLTAGE AMPLIFICATION vS.LOAD RESISTANCE 
FOR THEORETICAL TRIODE HAVING: 


PLATE RESISTANCE =10000 OHMS 
AMPLIFICATION FACTOR =I0 
TRANSCONDUCTANCE =1000 MICROMHOS 


VOLTAGE AMPLIFICATION 
a 


200000 300000 
LOAD RESISTANCE - OHMS 


Fig. 14 


400000 


The input impedance of an electron tube, that is, the impedance between gri 
and cathode is made up of (1) a reactive component due to the capacitance betwet 
grid and cathode, (2) a resistive component resulting from the time of transit 
electrons between cathode and grid, and (3) a resistive component developed by t 
part of the cathode lead inductance which is common to both the input and outp 
circuits. Components (2) and (3) are dependent on the frequency of the incomi 
signal. The input impedance is very high at audio frequencies when a tube 
operated with its grid biased negative. Hence, in a class A, or class AB, transforme 
coupled audio amplifier, the loading imposed by the grid on the input transform 
is negligible. The secondary impedance of a class A, or class AB, input transform 
can, therefore, be made very high since the choice is not limited by the inpv 
impedance of the tube; however, transformer design considerations may limit th 
choice. At the higher radio frequencies, the input impedance may become very lo! 
even when the grid is negative, due to the finite time of passage of electrons b 
tween cathode and grid and to the appreciable lead reactance. This impedan 
drops very rapidly as the frequency is raised and increases input-circuit loading. 
fact, the input impedance may become low enough at very high radio frequenci 
to affect appreciably the gain and selectivity of a preceding stage. Tubes such 
the ‘‘acorn’’ types and the high-frequency miniatures have-been developed. to ha 
low input capacitances, low electron transit time, and low lead inductance so th 
their input impedance is high even at the ultra-high radio frequencies. Inp 
admittance is the reciprocal of input impedance. 


A remote-cutoff amplifier tube is a modified construction of a pentode or 
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ty thte Lype and is designed to reduce modulation-distortion and cross-modulation 
ih fadlo-f requency stages. Cross-modulation is the effect produced in a radio 
)y)ytver by an interfering station ‘‘riding through’’ on the carrier of the station to 


» hi} the receiver is tuned. Modulation-distortion is a-distortion of the modulated 
‘sitter and appears as audio-frequency distortion in the output. This effect is 
ti iiieed by a radio-frequency amplifier stage operating on an excessively curved 
'}sreetorintic when the grid bias has been increased to reduce volume. The offend- 


‘yy efage for cross-modulation is usually the first radio-frequency amplifier, while 


CATHODE PLATE 


PLATE MILLIAMPERES 


UPPRESSOR GRID SCREEN = NEGATIVE GRID VOLTS 0 


Fig. 15 Fig. 16 

fy modulation-distortion, the cause is usually the last intermediate-frequency 
‘ieee The characteristics of remote-cutoff types are such as to enable them to han- 
ve both large and small input signals with minimum distortion over a wide range. 

ly, 16 illustrates the construction of the control grid in such a tube. The 
)/Hiote-cutoff action is due to the structure of the grid which provides a variation 
1) emplification factor with change in grid bias. The grid is wound with open 
seeing at the middle and with close spacing at the ends. When weak signals and 
}yw wrid bias are applied to the tube, the effect of the non-uniform turn spacing of 
ty wid on cathode emission and tube characteristics is essentially the same as for uni- 
fs spacing. As the grid bias is made more negative to handle larger input signals, 
thy electron flow from the sections of the cathode enclosed by the ends of the grid 
) oy oll, The plate current and other tube characteristics are then dependent on 
1) electron flow through the open section of the grid. This action changes the gain 
+) the tube so that large signals may be handled with minimum distortion due to 
‘) modulation and modulation-distortion. Fig. 16 shows a typical plate-current 
+» wrid-voltage curve for a remote-cutoff type compared with the curve for a type 
hoving a uniformly spaced grid. It will be noted that while the curves are similar 
») ‘mall wrid-bias voltages, the plate current of the remote-cutoff tube drops quite 
»owly with large values of bias voltage. This slow change makes it possible for 
the tube to handle large signals satisfactorily. Since remote-cutoff types can ac- 
»enmodate large and small signals, they are particularly suitable for use in sets 
havin automatic volume control. Remote-cutoff tubes also are known as variable- 
yu types. The 6SK7 is a representative remote-cutoff type. 

An a class A power amplifier, an electron tube is used in the output stage of a 
Satin receiver to supply a relatively large amount of power to the loudspeaker. For 
th) application, large power output is of more importance than high voltage ampli- 
ation; therefore, gain possibilities are sacrificed in the design of power tubes to 
ituin power-handling capability. Triodes, pentodes, and beam power tubes de- 
*iehed for power amplifier service have certain inherent features for each structure. 
} wer tubes of the triode type for class A service are characterized by low power 


»heilivity, low plate-power efficiency, and low distortion. Power tubes of the pen- 
tule type are characterized by high power sensitivity, high plate-power efficiency 
ye, usually, somewhat higher distortion than class A triodes. Beam power tubes 
yuh) we the 6L6 have still higher power sensitivity and efficiency and have higher 
weroutput capability than triode or conventional pentode types. 
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A class A power amplifier is used also as a driver to supply power to a el 
AB, or a class B stage. It is usually advisable to use a triode, rather than a pento 
in a driver stage because of the lower plate impedance of the triode. 


ac HEATER SUPPL 
Fig. 18 


O O 
AC FILAMENT SUPPLY 
Fig. 17 


Power tubes connected in either parallel or push-pull may be employed 
class A amplifiers to obtain increased output. The parallel connection (Fig. 
provides twice the output of a single tube with the same value of grid-signal vol 
With this connection, the effective transconductance of the stage is doubled, 
the effective plate resistance and the load resistance required are halved as @ 
pared with single-tube values. The push-pull connection (Fig. 18), althougl 
requires twice the grid-signal voltage, has, in addition to providing increased po’ 
other important advantages over single-tube operation. Distortion caused by ev 
order harmonics and hum caused by plate-voltage-supply fluctuations are ei 
eliminated or decidedly reduced through cancellation. Since distortion for pu 
pull operation is less than for single-tube operation, appreciably more than 
single-tube output can be obtained by decreasing the load resistance for the s 
to a value approaching the load resistance for a single tube. For either parall 
push-pull class A operation of two tubes, all electrode currents are doubled whil 
de electrode voltages remain the same as for single-tube operation. If a cath 
resistor is used, its value should be about one-half that for a single tube. Shi 
oscillations occur with either type of connection, they can often be eliminated 
connecting a non-inductive resistor of approximately 100 ohms in series with e 
grid at the socket terminal. 


Operation of power tubes so that the grids run positive is inadvisable exe 
under conditions such as those discussed in this section for class AB and clas: 
amplifiers. 


Calculation of the power output of a triode used as a class A amplifier w 
either an output transformer or a choke having low dc resistance can be 
- without serious error from the plate family of curves by assuming a resistance lo 
The proper plate current, grid bias, optimum load resistance, and the per ¢ 
second-harmonic distortion can also be determined. The calculations are m 
graphically and are illustrated in Fig. 19 for given conditions. The procedure i 
follows: (1) Locate the zero-signal bias point P by determining the zero-signal 


Ec, from the formula: 
Zero-signal bias (Eco) = —(0.68 X Eb) /u 


where Ep is the chosen value in volts of de plate voltage at which the tubes to 
operated, and y is the amplification factor of the tube. This quantity is showr 
negative to indicate that a negative bias is used. (2) Locate on the plate family 
value of zero-signal plate current, Io, corresponding to point P. (3) Locate 
which is twice the value of I, and corresponds to the value of the maximum-si 
plate current Imax. (4) Locate the point X on the de bias curve at zero Vi 
E, = 0, corresponding to the value of Imax. (5) Draw a straight line XY thro 
X and P. 
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Line XY is known as the load resistance line. Its slope corresponds to the value 
+) the load resistance. The load resistance in ohms is equal to (Emax — Emin) divided 
hy thos Inin), where E is in volts and I is in amperes. 


!\ should be noted that in the case of filament types of tubes, the calculations 
»)) wiven on the basis of a de-operated filament. When, however, the filament is 
» Sperated, the calculated value of de bias should be increased by approximately 
vee tall the filament voltage rating of the tube. 


The value of zero-signal plate current I, should be used to determine the plate 
)ipation, an important factor influencing tube life. In a class A amplifier under 


) swhul conditions, the plate dissipation is equal to the power input, i.e., the 
oop ( of the de plate voltage E. and the zero-signal de plate current Io. If it is 
/ nt (hat the plate-dissipation rating of the tube is exceeded with the zero-signal 


t+ be, calculated above, it will be necessary to increase the bias by a sufficient 
»ount wo that the actual plate dissipation does not exceed the rating before pro- 
) line further with the remaining calculations. 


RCA-2A3 9 
E¢ =2.5 VOLTS OC & 


PLATE AMPERES 


—l 
250 300 


° 150 400 500 
PLATE VOLTS 
Fig. 19 

lor power output calculations, it is assumed that the peak alternating grid 
+ oihupe in wufficient (1) to swing the grid from the zero-signal bias value Ec, to zero 
tins (1) © 0) on the positive swing and (2) to swing the grid to a value twice the 
+/+) elwnal bias value on the negative swing. During the negative swing, the plate 
+ yifaye and plate current reach values of Emax and Imin; during the positive swing, 
they reach values of Emax and Imin. Since power is the product of voltage and cur- 
‘y), (he power output as shown by a wattmeter is given by 


(Imax — Imin) (Emax — Emin) 


Power output = 


8 
here bis in volts, I is in amperes, and power output is in watts. 

1) the output of power amplifier triodes, some distortion is present. This dis- 
Hytion in due predominantly to second harmonics in single-tube amplifiers. The 
ee ‘ (uge of second-harmonic distortion may be calculated by the following 
write 


Imax + Imin 
phe ES 


&% 2nd-harmonic distortion 
Imax — Imin 


xX 100 


herve |, is the zero-signal plate current in amperes. In case the distortion is ex- 


+) sive, the load resistance should be increased or decreased slightly and the cal- 

Pilations repeated. 
sspler Determine the load resistance, power output, and distortion of a triode 
‘iy an amplification factor of 4.2, a plate-dissipation rating of 15 watts, and 
sie ehuracteristics curves as shown in Fig. 19. The tube is to be operated at 250 
ts on the plate. 

Brave sluve: For a first approximation, determine the operating point P from the 
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zero-signal bias formula, Eco = —(0.68 250) /4.2 = —40.5 volts. From the cw 


‘ 1) |... \e expressed in amperes and E, in volts, power output is in watts. 
for this voltage, it is found that the zero-signal plate current I, at a plate vol 


of 250 volts is 0.08 ampere and, therefore, the plate-dissipation rating is ex The method for determining the proper load resistance for triodes in push-pull 
(0.08 X 250 = 20 watts). Consequently it is necessary to reduce the zero-si ») follows: Draw a load line through Imax on the zero-bias curve and through the 
plate current to 0.06 ampere at 250 walEs: The grid bias is now seen to be —4 om” on the zero-current axis. Four times the resistance represented by this 
volts. Note that the curve was taken with a dc filament supply; if the filament is ) Hite ln the plate-to-plate load for two triodes in a class A push-pull amplifier. 


be operated on an ac supply, the bias must be increased by about one-half Hofer ws a formula, 


filament voltage, or to —45 volts, and the circuit returns made to the mid-point 
the filament circuit. 


Plate-to-plate load (Rpp) = (Eo — 0.6Eo)/Imax 


/ ‘ ‘ } 1) expressed in volts, Imax in amperes, and Rpp in ohms. 
Point X can now be determined. Point X is at the intersection of the de b 


curve at zero volts with Imax, where Imax = 2Io = 2 X 0.06 = 0.12 ampere. Sdiiple: Ausume that the plate voltage (Eo) is to be 300 volts, and the plate 
XY is drawn through points P and X. Emax, Emin, 20d Imin are then found from ipation rating of the tube is 15 watts. Then, for class A operation, the operating ; 
curves. Substituting these values in the power output formula, we obtain +) oan be equal to, but not more than, one-half the grid bias for cutoff with a plate 
tege of 1.4 & 3800 = 420 volts. (Since cutoff bias is approximately —115 volts ata 
Power output = EE Eee = 3.52 watts ») voltage of 420 volts, one-half of this value is -57.5 volts bias.) At this bias, 
. jiale current is found from the plate family to be 0.054 ampere and, therefore, 
The resistance represented by load line XY is » late dissipation is 0.054 « 300 or 16.2 watts. Since —57.5 volts is the limit of 
(8652 100) aogiy es +) fey class A operation of these tubes at a plate voltage of 300 volts, the dissipa- 
(0.12 — 0.012) )) saiinot be reduced by increasing the bias and it, therefore, becomes necessary 
If now the values from the curves are substituted in the distortion form » Wiiive the plate voltage. 
we obtain . 1! the plate voltage is reduced to 250 volts, the bias will be found to be -43.5 
“ale ~ 0.06 io l'or this value, the plate current is 0.06 ampere, and the plate dissipation is 
% 2nd-harmonic distortion = ——Dqg—o0.012  * 100 = 5-5% atte, Then, following the method for calculating power output, erect a vertical 
yy at 0.01, = 150 volts. The intersection of the line with the curve E, = 0 is Imax 
It is customary to select the load resistance so that the distortion does 1) ampere, When this value is substituted in the power formula, the power 
exceed five per cent. When the method shown is used to determine the slope of tytn (0.2  250)/5 = 10 watts. The load resistance is determined from the 
load resistance line, the second-harmonic distortion generally does not exceed fit Wy formula: Plate-to-plate load (Rpp) = 4(250 — 150)/0.2 = 2000 ohms. 


per cent. In the example, however, the distortion is excessive and it is desira 
therefore, to use a slightly higher load resistance. A load resistance of 2500 oh 
will give a distortion of about 4.9 per cent. The power output is reduced o 
slightly to 3.5 watts. 


Operating conditions for triodes in push-pull depend on the type of operati 
desired. Under class A conditions, distortion, power output, and efficiency are 
relatively low. The operating bias can be anywhere between that specified 
single-tube operation and that equal to one-half the grid-bias voltage required 
produce plate-current cutoff at a plate voltage of 1.4E,) where E, is the operati 
plate voltage. Higher bias than this value requires higher grid-signal voltage a 
results in class AB, operation which is discussed later. 


Power output for a pentode or a beam power tube as a class A amplifier 
+5) te ealeulated in much the same way as for triodes. The calculations can be 
ele graphically from a special plate family of curves, as illustrated in Fig. 21. 


MILLIAMPERES 
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*V is the Negative Control-Grid Bias Voltage at the Operating Point 
Fig. 21 
ee Saal lrom a point A just above the knee of the zero-bias curve, draw arbitrarily 
y pyted load lines to intersect the zero-plate-current axis. These lines should be on 
The method for calculating power output for triodes in push-pull class Hh aiden of the operating point P whose position is determined by the desired 
operation is as follows: Erect a vertical line at 0.6Eo (see Fig. 20), intersecting t filing plate voltage Eo, and one-half the maximum-signal plate current. Along 
E. = 0 curve at the point Imax. Then, Imax is determined from the curve for use load line, say AA,, measure the distance AO;. On the same line, lay off an 
the formula | distance O,A;. For optimum operation, the change in bias from A to O, 
Power output =.(Imax X Eo)/5. 


i\1 be nearly equal to the change in bias from O, to Aj. If this condition can not 
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. power output is in watts. I, and Ty are the current values on the load line at b 
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be met with one line, as is the case for the line first chosen, then, another shoul 
chosen. When the most satisfactory line has been selected, its resistance ma 
determined by the following formula: 


Hage sonversion factor of 0.8. The chart shows that this value of Fp is 0.6. 
plying the published value of power output by 0.6, the power output for the 
Pwilitions is 14.5 x 0.6 = 8.7 watts. 


+ slaee AB power amplifier employs two tubes connected in push-pull with a 
‘ewative grid bias than is used in a class A stage. With this higher negative 
Ae th» plate and screen voltages can usually be made higher than for class A 


4 
Emax — Emin 


Load resistance (Rp) = tae ae 


The value of Rp may then be substituted in the following formula for ca 


lating power output. ‘ the increased negative bias holds plate current within the limit of the 
Power output = Lmax—Imin+ 1.41 (Ix — Iy)}? RB: plule-dissipation rating. As a result of these higher voltages, more power 
P 32 : : 
! ean be obtained from class AB operation. 


th of these formulas, I is in amperes, E is i Its, Rp is in ohms. 4 
TR bath. oF deen Semmes, + 28: : free D ; ) jee AB amplifiers are subdivided into class AB, and class AB:. In class AB; 


}) no tow of grid current. That is, the peak signal voltage applied to each grid 
yreater than the negative grid-bias voltage. The grids therefore are not 
i) positive potential and do not draw grid current. In class AB, the peak 
yollage is greater than the bias so that the grids are driven positive and 
grit current. 


voltages of Ec,= V—0.707V=0.298V and Ee:=V + 0.707V=1.707V, respectivel; 


Calculations for distortion may be made by means of the following formu) 
The terms used have already been defined. 


Ime~ + Imin — 2 Io 


% 2nd-harmonic distortion = Tg San La de 


xX 100 
Hy nuwe of the flow of grid current in a class AB, stage there is a loss of power 


% 8rd-harmonic distortion = Imax ~ Tmin ~ 1.41 Ux—Ty) y 199 pil elrcuit. The sum of this loss and the loss in the input transformer is the 
Imax — Imin + 1.41 (Ix ~ Iy) ‘ds \vinw power required by the grid circuit. The driver stage should be capable 
% total (2nd and 8rd) harmonic distortion = (%and)? + (Yosrd)? fewer output considerably larger than this required power in order that dis- 
introduced in the grid circuit be kept low. The input transformer used in a 
The conversion curves given in Fig. 22 apply to electron tubes in gen A}), amplifier usually has a step-down turns ratio. 


but are particularly useful for power tubes. These curves can be used 
calculating approximate operating conditions for a plate voltage which 
6.40.6 __0:8,1.0 4s 20 25 not included in the published data on o 

— ating conditions. For instance, suppose ii 

desired to operate two 6L6’s in class A, p 
pull, fixed bias, with a plate voltage of 
volts. The nearest published operating co: 
tions for this class of service are for a pI 
voltage of 250 volts. The operating conditi 
for the new plate voltage can be detern 
as follows: First compute the ratio of the n 
plate voltage to the plate voltage of the p 


Neratwe of the large fluctuations of plate current in a class AB, stage, it is 
tant that the plate power supply should have good regulation. Otherwise the 
Jyations in plate current cause fluctuations in the voltage output of the power 
» with the result that power output is decreased and distortion is increased. 
iain watisfactory regulation it is usually advisable to use a low-drop rectifier, 

w the 6V4-G, with a choke-input filter. In all cases, the resistance of the filter 
+» ol power transformers should be as low as possible. 


1) elas AB, push-pull amplifier service using triodes, the operating con- 
ys May be determined graphically by means of the plate family if Eo, the de- 

»perating plate voltage, is given. In this service, the dynamic load line does not 
~ \iyouyh the operating point P as in the case of the single-tube amplifier, but 


lished data. In the example, this ratio Me} the point D in Fig. 28. Its position is not affected by the operating grid 
200/250 = 0.8. This figure is the Voltage provided the plate-to-plate load resistance remains constant. Under these 
version Factor, Fe. Multiply by this fae ‘ions, wrid bias has only a small effect on the power output. Grid bias cannot 
the published values for 250-volt operation iyvtod, however, since it is used to find the zero-signal plate current and, from 
order to obtain the new values of grid } s*/ealgnal plate dissipation. Since the grid bias is higher in class AB, than 


A wervice for the same plate voltage, this ‘‘overbiased’’ condition permits 
>) of « higher signal voltage without grid current being drawn and, therefore, 
/ power output is obtained than in class A service. 


and screen voltage. This gives a grid bias 
-16 X 0.8 = -12.8 volts, and ascreen voltag 
250 X 0.8 = 200 volts for the new conditio 


To obtain the rest of the new conditio 
multiply the published values by factors sho 
on the chart as corresponding to the volt 
conversion factor of 0.8. In this chart, 


1) weneral, for any load line through point D, Fig. 28, the plate-to-plate load 
fee in ohms of a push-pull amplifier is Rpp = 4Eo/I’, where I’ is the plate 
‘| value in amperes at which the load line as projected intersects the plate 
sf veto and E, is in volts. This is another form of the formula, given under 


CONVERSION FACTORS Fis FpsFroFgm 


: . will claw A amplifiers, Rpp = 4(Eo—-0.6E5) /Imax, but is more general. Power 
Fi app anwy plate purrent apd ta ; (Tine/ 2)? X Rpp/4, where Imax is the peak plate current at zero grid 
, fy the load chosen. This formula simplified is (Imax)? X Rpp/8. The maximum- 


Fp applies to power output 


F; applies to load resistance and pl 
resistance, 


Fem applies to transconductance. 


Thus, to find the power output for the | 
Fig. 22 conditions, determine the value of Fp f 
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} average plate current is 2Imax/z or 0.636 Imax; the maximum-signal average 
Wipiit in 0.686 Imax Eo. 


|) desirable to simplify these formulas for a first approximation. This simpli- 

+a be made if it is assumed that the peak plate current, Imax, occurs at the 

| #f the wero-bias curve corresponding approximately to 0.6Eo. The simplified 
me are ‘ 
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) (he dissipation for two tubes; the value per tube is 11.6 watts, a value well 


P tput (for two tubes) = (I Eo)/5 : : 
Se RENEE See Se ae Re i) the rating of this tube type. 


Plate-to-plate load resistance (Rpp) = 1.6Eo/Imax 
|} operating bias and the zero-signal plate current may now be found by use 
- x 4 » ‘rye which is derived from the plate family and the load line. Fig. 24 is a 

_It may be found during subsequent calculations that the distortion or the p ») of instantaneous values of plate current and de grid-bias voltages taken from 
dissipation is excessive for this approximation; in that case, a different load re », +) Values of grid bias are read from each of the grid-bias curves of Fig. 23 
ance must be selected using the first approximation as a guide and the proces tie load line and are transferred to Fig. 24 to produce the curved line from 
peated to obtain satisfactory operating conditions. _ A tangent to this curve, starting at A, is drawn to intersect the grid-voltage 
» The point of intersection, B, is the operating grid bias for fixed-bias 
tion, In the example, the bias.is -60 volts. Refer back to the plate family at 
ee conditions of plate volts = 300 and grid bias = —60 volts; the zero- 


where Kp is in volts, Imax is in amperes, Rpp is in ohms, and power output is in w 


x RCA-2A3 
\ E¢=2.5 VOLTS DC 


‘late current per tube is seen to be 0.04 ampere. This procedure locates the 

iw point for each tube at P. The plate current must be doubled, of course, to 

" ) the “ero-signal plate current for both tubes. Under maximum-signal condi- 

& the signal voltage swings from zero-signal bias voltage to zero bias for each 

2 +) alternate half cycles. Hence, in the example, the peak af signal voltage 
ie Fe bee cee et RN Pde a BA So = Sai hile ly GO volts, or the grid-to-grid value is 120 volts. 

a i 

a 1 i) (he case of the push-pull class A amplifier, the second-harmonic distor- 

HH claws AB, amplifier using triodes is very small and is largely cancelled by 

#! (he push-pull connection. Third-harmonic distortion, however, which may 

‘iver than permissible, can be found by means of composite characteristic 

re A complete family of curves can be plotted, but for the present purpose 


the one corresponding to a grid bias of one-half the peak grid-voltage swing is 
+t th the example, the peak grid voltage per tube is 60 volts, and the half 
+) i 10 volts. The composite curve, since it is nearly a straight line, can be con- 
tel with only two points (see Fig. 23). These two points are obtained from 
) stone above and below the operating grid and plate voltages. In order to find 
five for a bias of -30 volts, we have assumed a deviation of 30 volts from the 
tinw urid voltage of —60 volts. Next assume a deviation from the operating 
voltage of, say, 40 volts. Then at 300 — 40 = 260 volts, erect a vertical line to 
the (-60) — (-80) = -30-volt bias curve and read the plate current at this 
stion which is 0.167 ampere; likewise, at the intersection of a vertical line 
7) | 40 © 340 volts and the (-60) + (-80) = —90-volt bias curve, read the 
surrent. In this example, the plate current is estimated to be 0.002 ampere. 
‘ifference of 0.165 ampere between these two currents determines the point 
the 100 - 40 = 260-volt vertical. Similarly, another point F on the same com- 
vurve is found by assuming the same grid-bias deviation but a larger plate- 
» levintion, say, 100 volts. We now have points at 260 volts and 0.165 
» 1), and at 200 volts and 0.45 ampere (F). A straight line through these 


° 180 200 260 300 “+80 -60 -40 -20 0 
PLATE VOLTS GRID VOLTS 


Fig. 23 Fig. 24 


Example: Fig. 23 illustrates the application of the method to a pair of 2A3’s o 
ated at E, = 300 volts. The tubes have a plate-dissipation rating each of 15 w: 
The method is to erect a vertical line at 0.6K, or at 180 volts, which intersects 
Ec. = 0 curve at the point Imax = 0.26 ampere. Using the simplified formulas, 


obtain 
Plate-to-plate load resistance (Rpp) = (1.6 X 800)/0.26 = 1845 ohms 


Power output = (0.26 X 300)/5 = 15.6 watts 


At this point, it is well to determine the plate dissipation and to compa 
with the maximum rated value. From the average plate current formula (0.636 In 
mentioned previously, the maximum-signal average plate current is 0.166 amp 
The product of this current and the operating plate voltage is 49.8 watts, the a’ 
age input to the two tubes. From this value, subtract the power output of 


watts to obtain the total dissipation for both tubes which is 34.2 watts. Half of i» the composite curve for a bias of —80 volts, shown as a long-short dash 
value, 17 watts, is in excess of the 15-watt rating of the tube and it is necess iy Hig. 24. At the intersection of the composite curve and the load line, G, the 
therefore, to assume another and higher load resistance so that the plate-dissipat tsfeous composite plate current at the point of one-half the peak signal 
rating will not be exceeded. jy determined. This current value, designated Iy.; and the peak plate cur- 
; + |, tre used in the following formula to find peak value of the third-har- 

It will be found that at an operating plate voltage of 300 volts, the 2/ Eaponent of the plate eurrent. 


require a plate-to-plate load resistance of 3000 ohms. From the formula for 
the value of I’ is found to be 0.4 ampere. The load line for the 3000-ohm | 
resistance is then represented by a straight line from the point I’ = 0.4 ampel 
the plate-current ordinate to the point Eo = 300 volts on the plate-voltage absei 
At the intersection of the load line with the zero-bias curve, the peak plate c 
Imax, can be read at 0.2 ampere. Then 


Ths = (2Io.s — Imax) /3 


peample, where Io.; is 0.097 ampere and Imax is 0.2 ampere, Ins = (2 * 0.097 — 
4) (0.194 0.2)/3 = -0.006/3 = —-0.002 ampere. (The fact that In; is negative 
tes that the phase relation of the fundamental (first-harmonic) and third- 
ie Components of the plate current is such as to result in a slightly peaked 
i Nac BD pe CL dea es er Sh et te fori. ly is positive in some cases, indicating a flattening of the wave form.) 
Proceeding as in the first approximation, we find that the maximum-signal ave 
plate current, 0.636Imax, is 0.127 ampere, and the maximum-signal. average p 
input is 38.1 watts. This input minus the power output is 38.1 - 15 = 23.1 wi 
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tw peak value of the fundamental or first-harmonic component of the plate 
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Thi = 2/3 (Imax-+ Ios) 


In the example: In. = 2/3 (0.2 + 0.097) = 0.198 ampere. Then, the percenta 
thine-hemmaqnic datortion Se -ne/ tei) 400 -<: (0-002 /0,196)100:e SSG-aRp toms »/| in (he feedback circuit and (2) reduction in the variations in gain due to 


A class AB, amplifier employs two tubes connected in push-pull as in the in line voltage, possible differences between tubes of the same type, or 
of class AB, amplifiers. It differs in that it is biased so that plate current ee in the values of circuit constants included in the feedback circuit. 
somewhat more than half the electrical cycle but less than the full cycle, the 
signal voltage is greater than the de bias voltage, grid current is drawn, and 
sequently, power is consumed in the grid circuit. These conditions permit obta’ 
high power output without excessive plate dissipation. 


Heh « portion of the output voltage of a tube is applied to the input of the 
+) 4 preceding tube in opposite phase to the signal applied to the tube. Two 
tent advantages of feedback are: (1) reduced distortion from each stage 


tiverme feedback is used in audio amplifiers to reduce distortion in the output 
» here the load impedance on the tube is a loudspeaker. Because the imped- 
+) » loudspeaker is not constant for all audio frequencies, the load impedance 
wulpul tube varies with frequency. When the output tube is a pentode or 
tower Cube having high plate resistance, this variation in plate load imped- 
‘oy, if not corrected, produce considerable frequency distortion. Such fre- 
‘istortion can be reduced by means of inverse feedback. Inverse feedback 
wre of the constant-voltage type and the constant-current type. 


The sum of the power used in the grid circuit and the losses in the input t1 
former is the total driving power required by the grid circuit. The driver stage sh 
be capable of a power output considerably larger than this required power in ¢ 
that distortion introduced in the grid circuit be kept low. In addition, the in 
impedance of the driver stage as reflected into or as effective in the grid circuit 0 
power stage should always be as low as possible in order that distortion ma 
kept low. The input transformer used in a class AB, stage usually has a step-¢ 
ratio adjusted for this condition. 


The application of the constant- 
voltage type of inverse feedback to a 
power output stage using a single 
beam power tube is illustrated by 
Fig. 25. In this circuit, Ri, Rs, and C 
are connected across the output of 
the 6L6 as a voltage divider. The 
secondary of the grid-input trans- 
former is returned to a point on this 
voltage divider. Capacitor C blocks 
the de plate voltage from the grid. 
However, a portion of the tube’s af 
output voltage, approximately equal 
mitput voltage multiplied by the fraction R2/(Ri + Rs), is applied to the 
4 ‘lecrease in distortion results which is explained in the curves of Fig. 26. 


Load resistance, plate dissipation, power output, and distortion detern 
tions are similar to those for class AB,. These quantities are interdependent 
peak grid-voltage swing and driving power; a satisfactory set of operating ¢ 
tions involves a series of approximations. The load resistance and signal swin 
limited by the permissible grid current and power, and the distortion. With e 
a high load resistance or excessive signal swing, the plate-dissipation rating w 
exceeded, distortion will be high, and-the driving power will be unnecessarily } 


Fig. 25 


A class B amplifier employs two tubes connected in push-pull, so biased 
plate current is almost zero when no signal voltage is applied to the grids. Be¢ 
of this low value of no-signal plate current, class B amplification has the 
advantage as class ABz, i.e., large power output can be obtained without exce 
plate dissipation. The difference between class B and class AB; is that, in cla 
plate current is cut off for a larger portion of the negative grid swing, and the si 
swing is even larger than in class AB, operation. 


1} holder first the amplifier without the use of inverse feedback. Suppose that 
» nul voltage e, is applied to the grid the af plate current i’) has an irreg- 
i) ity positive half-cycle. This irregularity represents a departure from the 
sm of the input signal and is, therefore, distortion. For this plate-current 


Because a class B amplifier is usually operated at zero or low bias, each 


the ¢ F; a 
is at a positive potential during all or most of the positive half-cycle of its sij ha opteadlenpths 25 3 pbb apncty pied oN a ae 
swing and consequently draws considerable grid current. There is, therefore, @ | \herease produces an increase in the drop across the plate load. The voltage 
of power in the grid circuit. This condition imposes the same requirement in 7)) plate othe difference between the drop across the load and the supply volt- 
driver stage as in a class AB» stage, that is, the driver should be capable of de ‘thus, when plate current goes up, plate voltage goes down; when plate current 
ing considerably more power output than the power required for the class B” ll inte voltege gene a ’ H 
circuit in order that distortion be low. Likewise, the interstage transformer be , i 
the driver and class B stage usually has a step-down turns ratio. 

Determination of load resistance, plate dissipation, power output, and di 

tion is similar to that for a class AB, stage. , / u : 

‘ Pp P 


Power amplifier tubes designed for class A operation can be used in class AB 
class B service under suitable operating conditions. There are several tube 
designed especially for class B service. The characteristic common to all of t 
types is a high amplification factor. With a high amplification factor, plate cur 
is small even when the grid bias is zero. These tubes, therefore, can be oper 
in class B service at a bias of zero volts so that no bias supply is required. A n 
of class B amplifier tubes consist of two triode units mounted in one tube. The 
units can be connected in push-pull so that only one tube is required for a el; 
stage. Examples of twin triodes used in class B service are the 6N7, 6A6, 
‘1G6-GT. 


An inyerse-feedback circuit, sometimes called a degenerative circuit, i 
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Now suppose that inverse feedback is applied to the amplifier. The vo : inverse feedback is used with a pentode, the total driving voltage required 
fed back to the grid has the same waveform and phase as the plate voltage, b ‘) power output may be inconveniently large. Because a beam power tube 
smaller in magnitude. Hence, with a plate voltage of waveform shown by e’p f\!| power output on a comparatively small driving voltage, inverse feedback 
feedback voltage appearing on the grid is as shown by e’gr. This voltage ap jully applicable to beam power tubes. By means of inverse feedback, the high 


to the grid produces a component of plate current i’pr. It is evident that the i ‘y and high power output of beam power tubes can be combined with 
larity in the waveform of this component of plate-current would act to cance ~} from the effects of varying speaker impedance. 
original irregularity and thus reduce distortion. : : nt 
4 serrective filter can be used to improve the frequency characteristic of an 
After the correction of distortion has been applied by inverse feedback } ste using a beam power tube or a pentode when inverse feedback is not 
relations are as shown in the curve for ip. The dotted curve shown by i’pr ii ‘ie The filter consists of a resistor and a capacitor connected in series 
component of plate current due to the feedback voltage on the grid. The de the primary of the output transformer. Connected in this way, the filter is 
curve shown by i’, is the component of plate current due to the signal voltag /oilel with the plate load impedance reflected from the voice-coil by the out- 
the grid. The algebraic sum of these two components gives the resultant teformer. The magnitude of this reflected impedance increases with increas- 
current shown by the solid curve of ip. Since i’p is. the plate current that y ‘iey in the middle and upper audio range. The impedance of the filter, 
tiow without inverse feedback, it can be seen that the application of inverse +), (leereases with increasing frequency. It follows that by use of the proper 
back has reduced the irregularity in the output current. In this manner in’ fy (he resistance and the capacitance in the filter, the effective load imped- 


the output tubes can be made practically constant for all frequencies in the 
) snd upper audio range. The result is an improvement in the frequency 
Vietic of the output stage. 


Yh» resistance to be used in the filter for a push-pull stage is 1.8 times the 


feedback acts to correct any component of plate current that does not corres 
to the input signal voltage, and thus reduces distortion. 


From the curve for ip, it can be seen that, besides reducing distortion, in’ 
feedback also reduces the amplitude of the output current. Consequently, 


B : : f ; : led plate-to-plate load resistance; or, for a single-tube stage, is 1.3 ti 
inverse feedback is applied to an amplifier there is a decrease in power outp ne ot : Agi Sth : ge, -3 times 
well as a decrease in distortion. However, by increasing the signal voltage _. ow mr sae Fo a” capacitance in the filter should have 
practical to bring the power output back to its full value. Hence, the applicatit her " von Fe S the a ch of t Apia act a frequency of 1000 cycles 
inverse feedback to an amplifier requires that more driving voltage be appli Wf We equal to the voltage gain at 400 cycles. A method of determining the 
value of capacitance for the filter is to make two measurements on the 


obtain full power output but this output is obtained with less distortion. 


Inverse feedback may also be applied to resistance-coupled stages as s$ 
in Fig. 27. The circuit is conventional except that a feedback resistor, Rs, is 
nected between the plate of tubes T, and T». The output signal voltage 
and a portion of the output signal voltage of T, appears across R». Becaus' 
distortion generated in the plate circuit of T, is applied to its grid out of 
with the input signal, the distortion in the output of T, is comparatively 
With sufficient inverse feedback of the constant-voltage type in a power-0 
stage, it is not necessary to employ a network of resistance and capacitance i 
output circuit to reduce response at high audio frequencies. Inverse-feedba 
cuits can also be applied to push-pull class A and class AB, amplifiers. Whe 
circuit in Fig. 25 is used in push-pull, the input transformer must have a sep 
secondary for each grid. Inverse feedback is not recommended for use in 4 
fiers drawing grid power because of the resistance introduced in the grid cif 


Ci, Cs, Cs = 0.1 uf 
C2, Cr, Co = 0.5 uf 


Ri = 1-Megohm Potentiometer 
(Volume Control) 


R: = 1 Megohm 
Rs, Re = 100,000 ohms, 1 watt 


Ra = 1-Megohm Potentiometer 
(Expansion Control) 


Rs = 10,000 ohms, 0.1 watt 

Rz = 100,000 ohms, 0.1 watt 
Rs = 250,000 ohms, 0.1 watt 
Ro = 500,000 ohms, 0.1 watt 


DELAY VOLTAGE 


Constant-current inverse feedback is Fig. 28 


usually obtained by omitting the bypass 
capacitor across a cathode resistor. This 
method decreases the gain and the dis- 
tortion but increases the plate resistance 
of the tube. When the plate resistance 
of an output tube is increased, the output 
voltage rises at the resonant frequency of 
the loudspeaker and accentuates hang- 
over effects. Fig. 27 


volluwe across the primary of the output transformer: first, when a 400- 
)yul ln applied to the input, and second, when a 100-cycle signal of the same 
#» the 400-cycle signal is applied to the input. The correct value of capaci- 
)) the one which gives equal output voltages for the two signal inputs. In 
_ tiie value is usually found to be in the order of 0.05 uf. 


telume expander can be used in a phonograph amplifier to make more 
} the reproduction of music which has a very large volume range. For in- 
i) the musie of a symphony orchestra, the sound intensity of the loud 
i» very much higher than that of the soft passages. When this music is 
1! \» not feasible to make the ratio of maximum amplitude to minimum 
‘yw large on the record as it is in the original music. The recording process 
ye monitored so that the volume range of the original is compressed on the 
eompensate for this compression, a volume-expander amplifier has a 
“i which is greater for a high-amplitude signal than for a low-amplitude 
volume expander, therefore, amplifies loud passages more than soft 
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Inverse feedback is not generally ap- 
plied to a triode power amplifier, such as the 2A3, because the variation in sp 
impedance with frequency does not produce much distortion in a triode 
having low plate resistance. It is sometimes applied in a pentode stage but 
always convenient. As has been shown, when inverse feedback is used in an 
fier, the driving voltage must be increased in order to give full power 0 
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passages and thus can restore to the music reproduced from the record the /ie characteristics are used at T, and T», R, should be equal to the sum of 
range of the original. +1 1%. The ratio of R; to R; plus R; should be the same as the voltage gain 
ees cai see ft i 1, \n order to apply the correct value of signal voltage to T,. The value of 

h Fig. 28. In this circuit, the gain ' Pply tne | gnal \ 4 2s 
6LT as an audio amplifier ean be varied by changing the bias on grid No. 3.1 ) Werelore, equal to Ry divided by the voltage gain of Ts; R, is equal to R, 


' Values of Ri, Re, Rs plus R;, and R, may be taken from the chart in the 
1) PANCh-COUPLED AMPLIFIER SECTION. In the practical application 
‘ieuil, it is convenient to use a twin-triode tube combining T, and T,. A 
verter circuit using a 12SC7 is shown in the CIRCUIT SECTION. 


)) *iplifier may also be used as a limiter. One use of a limiter is in receivers 
) lov the reception of frequency-modulated signals. The limiter in FM 


the bias on grid No. 3 is made less negative, the gain of the 6L7 increase 
signal to be amplified is applied to grid No. 1 of the 6L7 and is amplified bh 
6L7. The signal is also applied to the grid of the 6J5, is amplified by the 65 
is rectified by the 6H6. The rectified voltage developed across Rs, the load re 
of the 6H6, is applied as a positive bias voltage to grid No. 3 of the 6L7. 

when the amplitude of the signal input increases, the voltage across R; ine 


and the bias on grid No. 3 of the 6L7 is made less negative. Because this red jie Lhe function of eliminating amplitude variations from the input to the 
in bias increases the gain of the 6L7, the gain of the amplifier increases with in Heewuse in an FM system, amplitude variations are primarily the result 
in signal amplitude and thus produces volume expansion of the signal. The vi ielurbances, the use of a limiter prevents such disturbances from being 
gain of the expander varies from 5 to 20. +1 in the audio output. The limiter usually follows the last if stage where 


/ihimise the effects of disturbances coming in on the rf carrier and those 


Grid No. 1 of the 6L7 is a variable-mu grid and, therefore, will produ: lowally 


tortion if the input signal voltage is too large. For that reason, the signal inpu 
6L7 should not exceed a peak value of 1 volt. This value is of the same order Bs limiter is essentially an if voltage amplifier designed for saturated opera- 
voltage obtainable from a magnetic phonograph pick-up. The no-signal bias V ‘iyated operation means that an increase in signal voltage above a certain 


on grid No. 3 is controlled by adjustment of contact P. This contact sho !\ioon very little increase in plate current. A signal voltage which is never 
adjusted initially to give a no-signal plate current of 0.15 milliampere in th # wuflicient to cause saturation of the limiter, even on weak signals, is 
No further adjustment of contact P is required if the same 6L7 is always use ty the limiter input by the preceding stages. Any change in amplitude, 
is desired to delay volume expansion until the signal input reaches a certal _ sich as might be produced by noise voltage fluctuation, is not reproduced 
plitude, the delay voltage can be inserted as a negative bias on the 6H6 pl Wiiter output. The limiting action, of course, does not interfere with the 
the point marked X in the diagram. All terminal points on the power-suppl *iion_ of frequency variations. Plate-current saturation of the limiter may 
age divider should be adequately bypassed. om by og use of sth te ere. ec 3 ed with na prong eo 
; can . : : Which are low compared with customary if-amplifier operating conditions. 
A a nin xls eachame eet ea pce a ee wit of these design features, the limiter is able 6 maintain its pen volt- 
pa so Sache hee men si) Sar the signal-voltage inputs to the grids of a pyietunt amplitude over a wide range of input-signal voltage variations. 
pull stage must be 180 degrees out of phase and approximately equal in am Pit of the limiter is frequency-modulated if voltage, the mean frequency 
with respect to each other. Thus, when the signal tial ele ree a pu '» that of the if amplifier. This voltage is impressed on the input of the 
stage swings the control grid of one tube in a positive direction, it should . 
the. other erid in a negative direction by a similar amount. With transl )) feeeplion of FM signals without serious distortion requires that the re- 
coupling between stages, the out-of-phase input voltage to the push-pull 4 »/ the receiver be such that satisfactory amplification of the signal is pro- 
supplied by means of the center-tapped secondary. With resistance coupht >») the entire range of frequency deviation from the mean frequency. Since 
out-of-phase input voltage is obtained by means of the inverter action of »vey al any instant depends on the modulation at that instant, it follows 
: : . by mea! ive attenuation toward the edges of the band, in the rf or if stages, will 
et A hehe ehighss aeeth Peas tr Pale om thi )ertion, This means that, in a high-fidelity receiver, the anaplidiens must 
phase-inverter aay r.. mest t ta ¥elaes of T is applied to the grid i) of amplifying, for the maximum permissible frequency deviation of 75 
is provided by trio A rs : e re is also applied theoubh the resistors Ra _# land 150 kilocycles wide. Suitable tubes for this purpose are the 
is or T., The output ct te of T: is applied to the grid of Ty. Wh WAN 
output voltage of T, swings in the RECTIFICATION 
positive direction, the plate current 3 Dy fytifying action of a diode finds an important application in supplying a 
of T, increases. This action in- O (a » it) de power from an ac line. A typical arrangement for this applica- 
creases the voltage drop across the fal , tm 4 rectifier tube, a filter, and a voltage divider. The rectifying action 
Pa repent a ene ee ee | ‘Wile \s explained briefly under Diodes, in the ELECTRONS, ELEC- 
plate of T. in the negative direction. |- AND ELECTRON TUBE SECTION. The function of a filter is to 
Thus, when the output voltage of T; 0 J +)! the ripple of the tube output, as indicated in Fig. 30. The action of the 
swings positive, the output voltage pleined in ELECTRON TUBE INSTALLATION SECTION under 
of T, swings negative and is, there- i volluge divider is used to cut down the output voltage to the values 
fore, ta out bd gel tlh shee = Hh the plates, screens, and grids of the tubes in the receiver. 
.Ino - 
, pissin yet oe at E, and Ep, T4 Se P Wave rectifier and a full-wave rectifier circuit are shown in Fig. 31, In 
R;/R,; should equal the voltage gain C Ve vircuit, current flows through the rectifier tube to the filter on every 
of T;. Under the conditions where Peyele of the ac input voltage when the plate is positive with respect to 
a twin-type tube or two tubes hav- Fig. 29 1) (he full-wave circuit, current flows to the filter on every half-cycle, 
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through plate No. 1 on one half-cycle whe 


“4 transrorvern NO. 1 is positive with respect to the cathoc 
A *youmce through plate No. 2 on the next half-cy: 

plate No. 2 is positive with respect to the cg 

/\ /N /N rectweo vote Because the current flow to the filter is mo 

form in the full-wave circuit than in the hall 

gad bas 3 \ earebea circuit, the output of the full-wave circuit 

waren? Jess filtering. Rectifier operating informati 


«creo Circuits are given under each rectifier tub 
ateswi82 and in the CIRCUIT SECTION, respective 


ACE AFTER Parallel operation of rectifier tubes fu 
OF FILTER an output current greater than that ob 
bc yOLTAGE with the use of one tube. For example, whi 
J aorrecevern full-wave rectifier tubes are connected in p 
FULL-WAVE RECTIFICATION — the plates of each tube are connected togeth 

Fig. 30 each tube acts as a half-wave rectifier. The ‘ 

able voltage and load conditions per tube 

same as for full-wave service but the total load-handling capability of the co 
rectifier is approximately doubled. When mercury-vapor rectifier tubes a 
nected in parallel, a stabilizing resistor of 50 to 100 ohms should be conne 
series with each plate lead in order that each tube will carry an equal sha 
load. The value of the resistor to be used will depend on the amount of plate 
that passes through the rectifier. Low plate current requires a high value; hig! 
current, a low value. When the plates of mercury-vapor rectifier tubes are con 


iipul, when the upper side of the line is negative with respect to the lower 
wer diode passes current so that a negative voltage builds up across the 
jacitor. As long as no current is drawn at the output terminals from the 

_/ach capacitor can charge up to a voltage of magnitude E, the peak value 
+ input. It can be seen from the diagram that with a voltage of +E on one 
and -E on the other, the total voltage across the capacitors is 2E. Thus 
» doubler supplies a no-load de output voltage twice as large as the 
‘pul voltage. When current is drawn at the output terminals by the load, 
1 voltage drops below 2E by an amount that depends on the magnitude of 
surrent and the capacitance of the capacitors. The arrangement shown 
i» enlled a full-wave ‘voltage doubler because each rectifier passes current 
toad on each half of the ac input cycle. 
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+) feetifier types especially designed for use as voltage doublers are the 
') and 117Z6-GT. These tubes combine two separate diodes in one tube. 
doublers, the tubes are used in ‘‘transformerless’’ receivers. In these 
/» the heaters of all tubes in the set are connected in series with a voltage- 
» feistor across the line. The connections for the heater supply and the 
wubling circuit are shown in Figs. 33 and 34. 


WH TAGE DOUBLER CIRCUIT VOLTAGE -DOUBLER CIRCUIT 
FULL -WAVE HALF - WAVE 


oc 


HALF-WAVE RECTIFIER FULL- WAVE RECTIFIER OUTPUT 


+ 
OUTPUT a 
To INPUT R=HEATERS OF OTHER TUBES IN SERIES 
FILTER VOLTs SI TO WITH VOLTAGE-DROPPING RESISTOR 
- ;, R\=PROTECTIVE RESISTOR 


Fig. 33 Fig. 34 


Hh the full-wave voltage-doubler circuit in Fig. 33, it will be noted that the 

‘uit can not be connected to ground or to one side of the ac supply line. 
)ornte certain disadvantages when the heaters of all the tubes in the set 
+ted in series with a resistance across the ac line. Such a circuit arrange- 
+4) raune hum because of the high ac potential between the heaters and 


Fig. 31 


in parallel, the corresponding filament leads should be similarly connected, 
wise, the tube drops will be considerably unbalanced and larger stabilizing 
will be required. Two or more vacuum rectifier tubes can also be con 


parallel to give correspondingly higher output current and, as a result of pal of the tubes. The circuit in Fig. 34 overcomes this difficulty by making 
their internal resistances, give somewhat increased voltage output. With ¥ »! the ac line common with the negative side of the de load circuit. In 
types, stabilizing resistors may or may not be necessary depending on t }}, one half of the tube is used to charge a capacitor which, on the following 
type and the circuit. + dlecharges in series with the line voltage through the other half of the 

A yoltage-doubler circuit of simple form is shown in Fig. 32. The cireui ) vlreult is called a half-wave voltage doubler because rectified current 
its name from the fact that its de voltage output can be as high as twice # the loud only on alternate halves of the ac input cycle. The voltage regu- 
: value of ac input. Basically, a voltage iil» arrangement is somewhat poorer than that of the fuil-wave voltage 


is a rectifier circuit arranged so that the 


voltages of two half-wave rectifiers are ij DETECTION 
iy sive bs Hen ee pe 4 *peoch or music is transmitted from a radio station, the station radiates 
{INPUT in na thas ‘. fe ia Gis aa de jweney (rf) wave which is of either of two general types. In one type, the 
Ruel ae ig PP 11 to be amplitude modulated when its frequency remains constant and 


input line is positive with respect to 
side, the upper diode passes current ai 
a positive charge into the upper capa 
71,72 = SEPARATE FILAMENT positive charge accumulates on the up} 
TANS ORMES eee of the capacitor, a positive voltage bi 

Fig. 32 across the capacitor. On the next half- 


30 


thule In varied. In the other type, the wave is said to be frequency modu- 
its amplitude remains essentially constant but its frequency is varied. 
yee, (he varying component is modulated in accordance with the audio 
taf) of the speech or music being transmitted. 
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Hwhelion of the receiver is to reproduce the original af modulating wave 
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yolluge across C varies in accordance with the amplitude of the rf carrier 
feproduces the af signal. Capacitor C should be large enough to smooth 
\! variations but should not be so large as to affect the audio variations. 
® can be connected in a circuit similar to a full-wave rectifier to give 
tlelection. However, in practice, the advantages of this connection 
4 . . . . . . 

» ‘lo not justify the extra circuit complication. 


from the modulated rf wave. The receiver stage in which this function is per! 
is called the demodulator or detector stage. 


on ie 


ad 


tliode method of detection has the advantage over other methods in that it 

le distortion. The reason is that the dynamic characteristics of a diode 

ee Ad) yp goa /) Wade more linear than that of other detectors. A diode has the disadvan- 
AF CARRIER “nt de Aa UE SCO ‘thet | does not amplify the signal, and that it draws current from the input 
RF WAVE i! therefore reduces the selectivity of the input circuit. However, because 

Fig. 35 tiethod of detection produces less distortion and because it permits the 


Hiple ave circuits without the necessity for an additional voltage supply, 


The effect of amplitude modulation on the waveform of the rf wave is Method of detection is most widely used in broadcast receivers. 


in Fig. 35. There are three different basic circuits used for the detection of 
tude-modulated waves: the diode detector, the grid-bias detector, and th 
resistor detector. These circuits are alike in that they eliminate, either parti 
completely, alternate half-cycles of the rf wave. With alternate half- 
moved, the audio variations of the other half-cycles can be amplified 
headphones or a loudspeaker. 


A diode-detector circuit is shown in Fig. 36. The action of this circuit 
modulated rf wave is applied is illustrated by Fig. 87. The rf voltage app 
the circuit is shown in light line; the output voltage across capacitor C is 
in heavy line. Between points (a) and (b) on the first positive half-cycle 
applied rf voltage, capacitor C charges up to the peak value of the rf 
Then as the applied rf voltage falls away from its peak value, the capacito 
the cathode at a potential more positive than the voltage applied to the 
The capacitor thus temporarily cuts off current through the diode. Wh 
diode current is cut off, the capacitor discharges from (b) to (c) through th 
load resistor R. When the rf voltage on the anode rises high enough to 
the potential at which the capacitor holds the cathode, current flows ag 


mpien! diode-detector circuit using a twin-diode triode tube is shown in 
wih diodes are connected together. R, is the diode load resistor. A por- 


Fig. 38 Fig. 39 


tie af voltage developed across this resistor is applied to the triode grid 
the volume control R;. In a typical circuit, resistor R; may be tapped so 
isthe of the total af voltage across R, is applied to the volume control. 
‘ype connection reduces the af voltage output of the detector circuit 
bul it reduces audio distortion and improves the rf filtering. DC bias 
Hinde section is provided by the cathode-bias resistor R, and the audio 
Pepeacitor Cs. The function of capacitor C. is to block the de bias of the 
fiom the grid. The function of capacitor C, is to bypass any rf voltage 
pil lo cathode. A twin-diode pentode may also be used in this circuit. 
pentode, the af output should be resistance-coupled rather than trans- 
Hipled 


AF 
OUTPUT 


Boe 20 : iit! fey diode-detector circuit, called a diode-biased circuit, is shown in 
i) thin circuit, the triode grid is connected directly to a tap on the diode 
ty. When an rf signal voltage is applied to the diode, the de voltage 
}) sipplies bias to the triode grid. When the rf signal is modulated, the 
a! the tap is applied to the grid and is amplified by the triode. The 
» of Uhis circuit over the self-biased arrangement shown in Fig. 38 is that 
‘imeed circuit does not employ a capacitor between the grid and the 
‘} sesietor, and consequently does not produce as much distortion of a 
vine « high percentage of modulation. 


the capacitor charges up to the peak value of the second positive half-cycle 
In this way, the voltage across the capacitor follows the peak value of the: 
rf voltage and reproduces the af modulation. The curve for voltage acer 
capacitor, as drawn in Fig. 37, is somewhat jagged. However, this jag; 
which represents an rf component in the voltage across the capacitor, is exe 
in the drawing. In an actual circuit the rf component of the voltage ae 
capacitor is negligible. Hence, when the voltage across the capacitor is 
the output of the amplifier reproduces the speech or music originating at th 
mitting station. 

Another way to describe the action of a diode detector is to consi 
circuit as a half-wave rectifier. When the rf signal on the plate swings 
the tube conducts and the rectified current flows through the load resist 
Because the de output voltage of a rectifier depends on the voltage of the a 
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»yer, (here are restrictions on the use of the diode-biased circuit. Because 
»oitawe on the triode depends on the average amplitude of the rf voltage 
ihe diode, the average amplitude of the voltage applied to the diode 
ronetant for all values of signal strength at the antenna. Otherwise 
jw different values of bias on the triode grid for different signal strengths 
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and the triode will produce distortion. Since there is no bias applied to the 
biased triode when no rf voltage is applied to the diode, sufficient resistance 
be included in the plate circuit of the triode to limit its zero-bias plate c 
safe value. These restrictions mean, in practice, that the receiver should 
separate-channel ave system. With such an ave system, the average am 
of the signal voltage applied to the diode can be held within very close I 
all values of signal strength at the antenna. The tube used in a diode-biased 
should be one which operates at a fairly large value of bias voltage. The vz 
in bias voltage are then a small percentage of the total bias and hence produ 
distortion. Tubes taking a fairly large bias voltage are types such as the ¢ 
6ST7 having a medium-mu triode. Tube types having a high-mu trio 
pentode should not be used in a diode-biased circuit. 
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Fig. 40 


A grid-bias detector circuit is shown in Fig. 40. In this circuit, th 
biased almost to cutoff, i.e., operated so that the plate current with zero 
practically zero. The bias voltage can be obtained from a cathode-bias 
C-battery, or a bleeder tap. Because of the high negative bias, only the 
half-cycles of the rf signal are amplified by the tube. The signal is, th 
detected in the plate circuit. The advantages of this method of detection 
it amplifies the signal, besides detecting it, and that it does not draw 
the input circuit and therefore does not lower the selectivity of the inpu! 


The grid-resistor-and-capacitor method, illustrated by Fig. 41, is 
more sensitive than the grid-bias method and gives its-best results on wei 
In this circuit, there is no negative dc bias voltage applied to the grid. ’ 
the positive half-cycles of the rf signal, current flows from grid to cath 
grid and cathode thus act as a diode detector, with the grid resisto 
diode load resistor and the grid capacitor as the rf bypass capacitor. Th 
across the capacitor then reproduces the af modulation in the same m™ 
has been explained for the diode detector. This voltage appears between 
and cathode and is therefore amplified in the plate circuit. The outp 


thus reproduces the original af signal. 


In this detector circuit, the use of a high-resistance grid resistor 
selectivity and sensitivity. However, improved af response and stability are 
with lower values of grid-resistor resistance. This detector circuit has the 
that it amplifies the signal but has the disadvantage that it draws current 
input circuit and therefore lowers the selectivity of the input circuit. 


The effect of frequency modulation on the waveform of the rf wa’ 
in Fig. 42. In this type of transmission, the frequency of the rf wave de 
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a mean value, at an af rate depending on the 
modulation, by an amount that is determined in 
the transmitter and is proportional to the am- 
plitude of the af modulation signal. For this 
type of modulation, a detector is required to 
discriminate between deviations above and be- 
low the mean frequency and to translate those 
deviations into a voltage whose amplitude va- 
ries at audio frequencies. Since the deviations 
oceur at an audio frequency, the process is one 
of demodulation, and the degree of frequency 
deviation determines the amplitude of the de- 
modulated (af) voltage. 

d A simple circuit for converting frequency 
variations to amplitude variations is a circuit 
which is tuned so that the mean radio fre- 
quency is on one slope of its resonance charac- 
teristic, as at A of Fig. 48. With modulation, 
the frequency swings between B and C, and 
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Wig. 42 the voltage developed across the circuit varies 

at the modulating rate. In order that no dis- 

will be introduced in this circuit, the frequency swing must be restricted 
et of the slope which is effectively straight. Since this portion is very 
+ vollage developed is low. Because of these limitations, this circuit is not 


iy \wed but it serves to illustrate the principle. 


OPERATING — 
FREQUENCY 


VOLTAGE 


FREQUENCY 
Fig. 43 


faultu of the simple circuit are overcome in a push-pull arrangement, 
* called a discriminator circuit, such as that shown in Fig. 44. Because 


yee relationships between the primary and each half of the secondary of 


} traneformer (each half of the secondary is connected in series with the 
through capacitor C2), the rf voltages applied to the diodes become unequal 
1! swnal swings from the resonant frequency in each direction. Since the 
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INPUT 


RCA RECEIVING TUBE MANU A! PEA RECEIVING TUBE MANUAL 


swing occurs at audio frequencies (determined by the af modulation), the v 
developed across the diode load resistors, Ri and R» connected in series, vai 
audio frequencies. The output voltage depends on the difference in amplitude 
voltages developed across R; and R». These voltages are equal and of op 
sign when the rf carrier is not modulated and the output is, therefore, zero. 
modulation is applied, the output voltage varies as indicated in Fig. 45. 


+ 


! Therefore, while the ratio of these voltages varies at an audio rate, their 
hi always constant. The voltage across C, varies at an audio rate when a fre- 

ulated rf carrier is applied to the ratio detector; this audio voltage is 
snd fed to the audio amplifier. For a complete circuit utilizing this type 
tw, refer to the CIRCUIT SECTION. 


AUTOMATIC VOLUME CONTROL 


iilef purposes of automatic volume control in a receiver are to prevent 
‘ys in loudspeaker volume when the signal at the antenna is fading in and 
» | to prevent an unpleasant blast of loud volume when the set is tuned from 
a weak signal, for which the volume control has 
been turned up high, to a strong signal. To accom- 
plish these purposes, an automatic volume control 
circuit regulates the receiver’s rf and if gain so 
that this gain is less for a strong signal than for a 
weak signal. In this way, when the signal strength 
at the antenna changes, the ave circuit reduces the 
resultant change in the voltage output of the last 
if stage and consequently reduces the change in 
the speaker’s output volume. . 


OUT PUT 
VOLTAGE 


CARRIER 
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Fig. 45 


Because this type of FM detector is sensitive to amplitude variations 
rf carrier, a limiter stage is frequently used to remove most of the amplitude 
lation from the carrier. (See Limiters under Amplification.) 


Another form of detector for frequency-modulated waves is called 1 
* detector. This FM detector, unlike the previous one which responds to a diffe 


Wig, 47 


| ; : . . . . 
7 ave circuit reduces the rf and if gain for a strong signal usually by in- 
the negative bias of the rf, if, and frequency-mixer stages when the signal 


c } : \ simple ave circuit is shown in Fig. 47. On each positive half-cycle of 
f th lt: th : : me > 

pig, fr gee Co asta time Cai ee g way The differeat ))| vollage, when the diode plate is positive with respect to the cathode, the 

it bred $3 aot 7 Ge ond a es of the #f barrier een current. Because of the flow of diode current through R,, there is a 

voltages due vo ampir : ‘ifop across R, which makes the left end of R, negative with respect to 


Thin voltage drop across R,; is applied, through the filter R, and C, as 
Hime on the grids of the preceding stages. Then, when the signal strength 


+ ##lenne increases, the signal applied to the ave diode increases, the voltage 

te It increases, the negative bias voltage applied to the rf and if stages 

_ nd the gain of the rf and if stages is decreased. Thus the increase in 

‘yength at the antenna does not produce as much increase in the output 

»! if wtage as it would produce without ave. When the signal strength at 

iin decreases from a previous steady value, the ave circuit acts, of course, 

piope2 => )/yeree direction, applying less negative bias, permitting the rf and if gain to 

, _ snc (hus reducing the decrease in the signal output of the last if stage. In 

Fig. 46 » when the signal strength at the antenna changes, the ave circuit acts to 

The basic ratio detector is given in Fig. 46. The plate load for the final /onge in the output of the last if stage, and thus acts to prevent change 
mediate-frequency-amplifier stage is the parallel resonant circuit consisting jeaker volume. ' 


and the primary transformer T. The tuning and coupling of the transfor 
practically the same as in the previous circuit and, therefore, the rf voltages aj 
to the diodes depend upon how much the rf signal swings from the resonat 
quency in each direction. At this point the similarity ends. 


Diode 1, Re, and diode 2 complete a series circuit fed by the secondary 


filer, C and Re, prevents the ave 
» thom varying at audio frequency. 
f W hecossary because the voltage grey, 
tee lt) varies with the modulation _OF Last 

* * IF STAGE 
Perrier being received. If ave volt- 


transformer T. The two diodes are connected in series so that they conduct | taken directly from R, without 

same rf half-cycle. The rectified current through Rez causes a negative volt " the audio variations in ave volt- 

appear at the plate of diode 1. Because Cg is large, this negative voltage at the Mii vary the receiver’s gain so as to 

of diode 1 remains constant even at the lowest audio frequencies to be repro / #0! the modulation of the carrier. 

The rectified voltage across C; is proportional to the voltage across diode 1, 1) thin effect, the ave voltage is 

rectified voltage across C, is proportional to the voltage across diode 2. Sil wn the capacitor C. Because of : 
voltages across the two diodes differ according to the instantaneous freque “iio Ry in series with C, the ca- Fig. 48 


the carrier, the voltages across C; and C, differ proportionately, the voltag : 
C; being the larger of the two voltages at carrier frequencies below the intern 
frequency and the smaller at frequencies above the intermediate frequency. 
voltages across C; and C, are additive and their sum is fixed by the constant} 
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! ean charge and discharge at only 

‘tively slow rate. The ave voltage therefore cannot vary at frequencies 
© the audio range but can vary at frequencies high enough to compensate 
faling. Thus the filter permits the ave circuit to smooth out variations 
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tlectrode casts a shadow on the glowing target. The extent of this shadow 
hom approximately 100° of the target when the control electrode is much 
/yelive than the target to 0° when the control electrode is at approximately 
potential as the target. 


in signal due to fading, but prevents the circuit from smoothing out audio mod 


It will be seen that an ave circuit and a diode-detector circuit are much : 
It is therefore convenient in a receiver to combine the detector and the ave 
in a single stage. Examples of how these functions are combined in receive! 


7 


ie application of the electron-ray tube, the potential of the control elec- 


shown in CIRCUIT SECTION. elormined by the voltage on the grid of the triode section, as can be seen in 
In the circuit shown in Fig. 47, a certain amount of ave negative bias is ap _)) The flow of the triode plate current through resistor R produces a voltage 
to the preceding stages on a weak signal. Since it may be desirable to mail ») |) determines the potential of the control electrode. When the voltage of 


yf yrid changes in the positive direction, plate current increases, the poten- 
J thie control electrode goes down because of the increased drop across R, and 
» ow angle widens. When the potential of the triode grid changes in the nega- 
‘tion, the shadow angle narrows. 


the receiver’s rf and if gain at the maximum possible value for a weak signal 
circuits are designed in some cases to apply no ave bias until the signal sti 
exceeds a certain value. These ave circuits are known as delayed ave, or, 
circuits. A dave circuit is shown in Fig. 48. In this circuit, the diode sectia 
of the 6H6 acts as detector and ave diode. R, is the diode load resistor an 


and C, are the ave filter. Because the cathode of diode D, is returned throw man. & I, 
fixed supply of -3 volts to the cathode of D,, a de current flows through R; e cotRiOoe. <9 

R, in series with Ds. The voltage drop caused by this current places the ave | ELEcTRON- : & 

at approximately —8 volts (less the negligible drop through D.). When the a AY TUBE 2 


amplitude of the rectified signal developed across R,; does not exceed 3 volt 
ave lead remains at —3 volts. Hence, for signals not strong enough to de 
8 volts across Ri, the bias applied to the controlled tubes stays constant at a 
giving high sensitivity. However, when the average amplitude of rectified 
voltage across R; exceeds 8 volts, the plate of diode D, becomes more neg 


Wyy- 
Mt ING 
Au Bt. R: TYPICAL VALUE IS 0.5 MEGOHM 


Fig. 50 Fig. 51 

than the cathode of D, and current flow in diode D, Fe xe ey potent < ‘ 

lead is then controlled by the voltage developed across R:. Therefore, " ' : . 
fuathies increase in signal strength, the ave circuit applies an increasing ave Aholhor type of indicator tube is the 6AF6-G. This tube contains only an 
voltage to the controlled stages. In this way, the circuit regulates the recei init but employs two ray-control electrodes mounted on opposite sides 
gain for strong signals, but permits the gain to stay constant at a maximum Mithode and connected to individual base pins. It employs an external de 
for weak signals. Meo Fig. 51. Thus, two symmetrically opposite shadow angles may be 

et : : | hy connecting the two ray-control electrodes together; or, two unlike 

It can be seen in Fig. 48 that a portion of the —3 volts delay voltage is ap tiny be obtained by individual connection of each ray-control electrode 
to the plate of the detector diode D,, this portion being approximately eq Mebective amplifier. 
R,/(Ri + R:) times -8 volts. Hence, with the circuit constants as shown , P R ) 
detector plate is made negative with respect to its cathode by approximatel fwlio receivers, ave voltage is applied to the grid of the de amplifier. Since 
half volt. However, this voltage does not interfere with detection because it toge is at maximum when the set is tuned to give maximum response to a 
large enough to prevent current flow in the tube. _ the shadow angle is at minimum when the receiver is tuned to resonance 


with the desired station. 
TUNING INDICATION WITH ELECTRON-RAY TUBES 


Electron-ray tubes are designed to indicate visually by means of a fluo 
target the effects of a change in controlling voltage. One application of them: 
tuning indicators in radio receivers. Types such as the 6U5/6G5 and the 6AB5, 

contain two main parts: (1) a t 

ert _TtUORESSENT = which operates as a de amplifier 
SHIELD (2) an electron-ray indicator wh 
_PRAYEESROBE” —_ located in the bulb as shown in Fij 

> The target is operated at a po 
slope voltage and therefore attracts 
trons from the cathode. When th 

trons strike the target they prod 


a. imec. ‘RAY TUBE, The choice between electron-ray 
tubes depends on the ave characteristic 
of the receiver. The 65 contains asharp- 
cutoff triode which closes the shadow 
angle on a comparatively low value of 
ave voltage. The 6AB5/6N5 and 
6U5/6G5 each have a remote-cutoff tri- 
ode which closes the shadow on a larger 
value of ave voltage than the 6E5. The 
6AF6-G may be used in conjunction 
with de amplifier tubes having either 
remote- or sharp-cutoff characteristics. 
Examples showing how electron-ray 


! 


f+ Ra =16700 OHMS = 


— glow on the fluorescent coating ¢ Fig. 52 ; i al a 
TRIODE_ CATHODE “tion tubes are incorporated in receiver cir- 
GRID eae et a Phe ca He wiven in CIRCUIT SECTION. 
Fig. 49 a 7h sensitivity indication of electron-ray tubes can be increased by using a 
th ty a d terest. When-the aerate: eo pone od (1) amplifier to control the action of the ray-control electrode in the tuning 
ed between the cathode and target. V a / tube. This arrangement increases the maximum shadow angle from the 
positive than the target, electrons flowing to the target are repelled by the e DY’ to approximetely 180°. A circuit for obtaining wide-angle tuning is 


static field of the electrode, and do not reach that portion of the target behii 
electrode. Because the target does not glow where it is shielded from electro} 
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OSCILLATION AY. Facauency ] INTERMEDIATE two voltages of different frequency, the 
__MIXER OUTPUT rf signal voltage and the voltage gen- 


As an oscillator, an electron tube can be employed to generate a cont “ erated by the oscillator, ate applied 6 
alternating voltage. In present-day radio broadcast receivers, this applic - “ar A - 
coete : A PL the input of the frequency mixer. 
limited practically to superheterodyne receivers for supplying the hetero These voltages beat, or heterodyne, 
frequency. Several circuits (represented in Figs. 53 and 54) may be util PAEQUENCY CONVERTER within the mixer tube to produce a 
they all depend on feeding more energy from the ers hae ed eh eid eg plate Giirent havilig) i adden as 
than is required to equal the power loss in the grid circuit. Feedback mn ; the frequencies of the input voltages, 

sum and difference frequencies. The output circuit of the mixer stage is 
mY with a tuned circuit which is adjusted to select only one beat frequency, 
f/ejuency equal to the difference betweeen the signal frequency and the 
\ y 
frequency. The selected output frequency is known as the intermediate 


_ or if. The output frequency of the mixer tube is kept constant for all 
wiynal frequency by tuning the oscillator to the proper frequency. 


fiunt advantages gained in a receiver by the conversion of signal fre- 


& 22 ; oa ‘4 fixed intermediate frequency are high selectivity with few tuning stages 
| a TRANSFORMER }\, uw» well as stable, overall gain for the receiver. 
Fig. 53 hr sia ‘4! methods of frequency conversion for superheterodyne receivers are of 
y : 2 . . 
produced by electrostatic or electromagnetic coupling between the grid am _ Thewe methods are alike in that they employ a frequency-mixer tube in 


| #e current is varied at a combination frequency of the signal frequency 
ty illutor frequency. These variations in plate current produce across the 
sie loud a voltage of the desired intermediate frequency. The methods 
tie types of tubes employed and in the means of supplying input voltages 


Wier tube. 


circuits. When sufficient energy is fed back to more than compensate for th 
the grid circuit, the tube will oscillate. The action consists of regular s' 
power between the plate and the grid circuit at a frequency dependent 
circuit constants of inductance and capacitance. By proper choice of these 
the frequency may be adjusted over a very wide range. 
The relaxation oscillator is an oscillator with a non-sinusoidal oui fyethod widely used before the availability of tubes especially designed for 
differs from the preceding type in that the oscillations are obtained by a Bey Ponversion service and currently used in many FM, television, and 
releasing energy previously stored in the electric field of a capacitor. A WWoudecast receivers, employs as mixer tube either a triode, a tetrode, or 
vibrator is a special type of relaxation oscillator used in television receiv #, |) which oscillator voltage and signal voltage are applied to the same 
other electronic applications. A multivibrator may be considered as a tw thie method, coupling between the oscillator and mixer circuits is obtained 
resistance-coupled amplifier in which the output of each tube is coupled ii | Inductance or capacitance. 
input of the other tube in order to sustain oscillations. 


: 


»end method employs a tube having an oscillator and frequency mixer 


i) the same envelope. In one form of such a tube, coupling between 

+ hile in obtained by means of the electron stream within the tube. One 

Prive of the electrodes for this type is shown in Fig. 57. Since five grids 

_ the tube is called a pentagrid converter. Grids No. 1, No. 2, and the 

»/) connected to an external circuit to act as a triode oscillator. Grid No. 1 

i) of the oscillator and grid No. 2 is the anode. These and the cathode 
idered as a composite cathode which 
ty the rest of the tube an electron 
that varies at the oscillator frequency. 
tying electron stream is further con- 


Fig. 55 


» the rf signal voltage on grid No. 4. 
» veriations in plate current are due 
“ination of the oscillator and the sig- 
sivlen. The purpose of grids No. 3 and 
tioh ave connected together within the 
1) avcelerate the electron stream and to 
il No. 4 electrostatically from the 
trodes, The 6A8 is an example of a 
i converter type. 


Fig. 55 is a basic multivibrator circuit of the free-running type. In thi 
oscillations are maintained by the alternate shifting of conduction from one i 
the other. The cycle starts with one tube usually at zero bias and the other 
or beyond. Each tube introduces a 180° phase shift so that the energy fed 
the phase relation necessary to sustain oscillation. The frequency of oseil 
determined primarily by the constants of the resistance-capacitance couplin, 


FREQUENCY CONVERSION 


Frequency conversion is used in superheterodyne receivers to ch 
frequency of the rf signal to an intermediate frequency. To perform thi 


Jaurid-converter tubes of this design 
fyequency-converting devices at medi- 


; i 3 isti f ill ‘ies but their performance is better at the lower frequencies than at the 
iB frequency, ie frequency-converting device CORRS 01 eo eae ¢ Thin in because the output of the oscillator drops off as the frequency is 
frequency mixer is employed. In such a device, shown diagrammatically i 

4] 
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raised and because certain undesirable effects produced by interaction b 
oscillator and signal sections of the tube increase with frequency. To m 
these effects, several of the pentagrid-converter tubes are designed so 
electrode functions alone as the oscillator anode. In these tubes, grid No. 
tions as the oscillator grid, and grid No. 2 is connected within the tube 
screen (grid No. 4). The combined two grids Nos. 2 and 4 shield the sign aah hes 


oscillator tube. RF signal voltage is ap- 
pled to one of the control grids and os- 
cillator voltage is applied to the other. 
It follows, therefore, that the variations 
in plate current are due to the combina- 
tion of the oscillator and signal frequencies. 


TYPE 6L7 
GRID N&5 
(SUPPRESSOR) 


IF 
OUTPUT 
CIRCUIT 


(grid No. 8) and act as the composite anode of the oscillator triode. Grid TED) ops rak4 The arrangement of electrodes in a penta- 
acts as the suppressor. Converter tubes of this type are designed so that th grid-mixer tube is shown in Fig. 60. The 
charge around the cathode is unaffected by electrons from the signal grid. F se: NM |. EATER 7 tubelcontaine a heater cathods fiv eri +94 
more, the electrostatic field of the signal grid also has little effect on th oho + and a plate. Grids Nos. 1 oe d 3 ee 
charge. The result is that rf voltage on the signal grid produces little effe ah ats control grids. The rf signal voltage is ap- 


cathode current. There is, therefore, little detuning of the oscillator by av 
because changes in ave bias produce little change in oscillator transcondus 
or in the input capacitance of grid No. 1. Examples of the pentagrid con 
discussed in this paragraph are the single-ended types 1R5 and 6BE6. 
matic diagram illustrating the use of the 6BE6 with self-excitation is given 
58; the 6BE6 may also be used with separate excitation. A complete 
shown in the CIRCUIT SECTION. 


plied to grid No.1. This grid has a remote- 
cutoff characteristic and is suited for con- 
sve bias voltage. The oscillator voltage is applied to grid No. 3. This grid 
#/)- cutoff characteristic and produces a comparatively large effect on plate 
foy « small amount of oscillator voltage. Grids Nos. 2 and 4 are connected 
within the tube. They accelerate the electron stream and shield grid No. 3 


Fig. 60 


wtically from the other electrodes. Grid No. 5, connected within the tube 
sathode, functions similarly to the suppressor in a pentode. The 6L7 and 
Rr ET ae pontagrid-mixer tubes. 
RF RFE 


INPUT OUTPUT 


AUTOMATIC FREQUENCY CONTROL 


) “ilomatic frequency control (afc) circuit provides a means of correcting 


rete e (SUPPRESSOR) siivally the intermediate frequency of a superheterodyne receiver if, for any 
a AP icon i) drifts from the frequency to which the if stages are tuned. This correction 
(SCREEN) hy adjusting the frequency of the oscillator. Such a circuit will automati- 


 epensate for slight changes in rf carrier or oscillator frequency as well as 
»rate manual or push-button tuning. 


» afe aystem requires two sections: a frequency detector and a variable 
‘» The detector section may be essentially the same as the FM detector 
tol in Wig. 44 and discussed under Detection. In the afc system, however, 
pul in a de control voltage, the magnitude of which is proportional to the 
ee frequency shift. This de control voltage is used to control the grid bias 

‘yon tube which comprises the variable reactance section (Fig. 61). The 


CIRCUIT 


Fig. 58 


Another method of frequency conversion utilizes a separate oscillator 
its grid connected to the No. 1 grid of a mixer hexode. A tube utilizing th 
struction is the 6K8 and a top view of its electrode arrangement is shown in 
The cathode, triode grid No. 1, and triode plate form the oscillator unit of th 

The cathode, hexode mii 

HEXODE GRID N24 (grid No. 1), hexode 
(MIXER SCREEN SECTION) screen (grids Nos. 2 
INTERNAL SHIELD hexode mixer grid (grid 
SHELL and hexode plate constit 
TRIODE (OSC.) PLATE mixer unit. The internal 
TRIODE (OSC.)GRID are connected to the shell 
HEXODE (MIXER) aAgHOBE tube and act as a supp 
> the hexode unit. The 

of the 6K8 in converting 
frequency signal to an intermediate frequency depends on (1) the generati: 
local frequency by the triode unit, (2) the transferring of this frequency to t) 
ode grid No. 1, and (8) the mixing in the hexode unit of this frequency with 
the rf signal applied to the hexode grid No. 3. The 6K8 is not critical to ch 


HEXODE (MIXER) PLATE 


HEXODE (SIGNAL) 
GRID N23 


INTERNAL SHIELD—f{+} ¢ 


EXODE GRID Nz 
(miXer SCREEN Stéfion) 
OC CONTROL 


C FROM FREQ. 
DETECTOR 


Fig. 59 


Yirent of the reactance tube is shunted across the oscillator tank circuit. 


oscillator-plate voltage or signal-grid bias and, therefore, finds important the plate current and plate voltage of the reactance tube are almost 90° 
all-wave receivers to minimize frequency-shift effects at the higher freque tue, the control tube affects the tank circuit in the same manner as a re- 
4 ‘The grid bias of the tube determines the magnitude of the effective re- 

A further method of frequency conversion employs a tube called a p en, consequently, a control of this grid bias can be used to control the oscil- 


mixer. This type has two independent control grids and is used with a 
42, 


Wency. 
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vf 6 « 0.060 ampere + 2 < 0.130 ampere), i.e., approximately 1.8 ohms. 
1)))) fesintor should be variable to allow adjustment for battery depreciation, 
sable to obtain the next larger commercial size, although any value between 
vite will be quite satisfactory. Where much power is dissipated in the 
the wattage rating should be sufficiently large to prevent overheating. 
+) insipation in watts is equal to the voltage drop in the resistor multiplied 
jta! filament current in amperes. Thus, for the example above 1 X 0.56 = 
1) In this case, the value is so small that any commercial rheostat with 
fletance will be adequate. 


the case where the heaters and/or filaments of several tubes are operated 
_ the resistor value is calculated by the following formula, also derived 


mis law. 


Electron Tube Installation 


The installation of electron tubes requires care if high-quality perfor 
to be obtained from the associated circuits. Installation dundicwn p 
which are generally common to all types of tubes are covered in this 
Careful observance of these suggestions will do much to help the expel 
we pate agg ba cme obtain the full performance capabilities of rad 
and circuits. itional pertinent information is given under each tube t 
in the CIRCUIT SECTION. cae 


FILAMENT AND HEATER POWER SUPPLY 


The design of electron tubes allows for some variation in the voltage 
rent supplied to the filament or heater, but most satisfactory results are 6 
from operation at the rated values. When the voltage is low, the temperatui 


supply volts — total rated volts of tubes 


ltequired resistance (ohms) = Fated aiiperes of tales 


® receiver having one 6SA7, one 6SK7, one 6SF7, one 25L6-GT, and one 


cathode is below normal, with the result that electron emission is limi 

may cause unsatisfactory operation and reduced tube life. On the oth jx Lo be operated from a 117-volt power line, the series resistor is equal to 

high: cathode voltage causes rapid evaporation of cathode material and ((he supply voltage) minus 68.9 volts (the sum of 3 X 6.3 volts + 2 x 25 
ivitled by 0.8 ampere (current rating of these tubes), i.e., approximately 


tube life. To insure proper tube operation, the filament or ‘heater voltage sh 
checked at the socket terminals by means of an accurate voltmeter wi 
receiver is in operation. In the case of series operation of heaters or f 
correct adjustment can be checked by means of an ammeter in the heate 
ment circuit. 


The wattage dissipation in the resistor will be 117 volts minus 68.9 volts 
) ) ampere, or approximately 14.4 watts. A resistor having a wattage rating 
wf (his value should be chosen. 


» 11) he noted in the example for series operation that all tubes have the same 
siting. Lf it is desired to connect in series tubes having different heater- 
wil-current ratings, each tube of the lower rating should have a shunt 
jiueod across its heater or filament terminals to pass the excess current. 
ie of this shunt resistor can be calculated from the following formula, where 
+) the Lube in the series connection having the highest heater-current rating 
!) ln any tube having a heater-current rating lower than tube A. 


The filament or heater voltage supply may be a direct-current source (a 
or a de power line) or an alternating-current power line, depending on ft! 
of service and type of tube. Frequently, a resistor (either variable or fixed) 
with a de supply to permit compensation for battery voltage variations or t 
the tube voltage at the socket terminals to the correct value. Ordinarily 
down transformer is used with an ac supply to provide the proper filan 
heater voltage. Receivers intended for operation on both de and ac poy 
have the heaters connected in series with a suitable resistor and supplied 
from the power line. 


Punt resist- heater volts, tube B 
5 (ohms), tube B = 
rated heater amperes, tube A — rated heater amperes, tube B 


tiple, if a 6N7 having a 6.3-volt, 0.8-ampere heater is to be operated in a 
fer circuit employing several 6.3-volt tubes having heater ratings of 0.3 
{he required shunt resistance for each of the latter types would be 


: 6.3 
Heater shunt resistance = 08-0379 12.6 ohms. 


DC filament or heater operation should be considered on the bas 
source of power. In the case of the battery supply for the 1.4-volt filamen 
it is unnecessary to use a voltage-dropping resistor in series with the ff 
and a single dry-cell; the filaments of these tubes are designed to opera 
factorily over the range of voltage variations that normally occur during 
of a dry-cell. Likewise, no series resistor is required when the 2-volt filam 
tubes are operated from a single storage cell or when the 6.3-volt series are 0 
from a 6-volt storage battery. In the case of dry-battery supply for 2-volt ; 
tubes, a variable resistor in series with the filament and the battery is req 
compensate for battery variations. Turning the set on and off by mean 


» value of a series voltage-dropping resistor for a sequence of tubes having 
tere shunt resistors should be calculated on the basis of the tube having 
Neel heater-current rating. 


ten) the series-heater connection is used in ac/dc receivers, it is usually 
il» (o arrange the heaters in the circuit so that the tubes most sensitive to 


pea beth’ rape re I See oy conditions after an off-period Pohirbunces are at or near the ground potential of the circuit. This arrange- 
sinachshelien “ a so ae off-periods. In the case of storage-battery yiiieon the amount of ac voltage between the heaters and cathodes of these 
y supply, or de power supply, a non-adjustable resistor of si! minimizes the hum output of the receiver. The order of heater connec- 


tube function, from chassis to the rectifier-cathode side of the ac line is 
Hh Wig, 62. 


value may be used. It is well to check initial operating conditions, and t 
resistor value, by means of a voltmeter or ammeter. 


The filament or heater resistor required when filaments and/or heal 


ee in parallel can be determined easily by a simple formula deriy ee NDLAE POWER DROPPING 
m's law. AMPLIFIER STAGES AMPLIFIER: RESISTOR 


Required resistance (ohms) = supply volts — rated volts of tube type 
total rated filament current (amperes) 


Thus, if a receiver using three 32’s, two 30’s, and two 31’s is to be operat me wa if uz v, 

dry batteries, the series resistor is equal to 3 volts (the voltage from two >! AC OR DC 

in series) minus 2 volts (voltage rating for these tubes) divided by 0.56 Fig. 62 
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PLATE VOLTAGE SUPPLY 


plate voltage for electron tubes is obtained from batteries, rectifiers, 
sient power lines, and small local generators. Auto radios have brought 
* sommercial development of a number of devices for obtaining a high- 
‘) supply either from the car storage-battery or from a generator driven 
Per engine. 


‘iusimum plate-voltage value for any tube type should not be exceeded 
*sliefuctory performance is to be obtained. Plate voltage should not be 
ty «© tube unless the corresponding recommended voltage is also supplied 


wil 


} ) feeommended that the primary circuit of the power transformer be fused 
>) the rectifier tube(s), the power transformer, filter capacitor, and chokes 
§ feelifier tube fails. 


GRID VOLTAGE SUPPLY 


feoommended grid voltages for different operating conditions have been 
‘elermined to give the most satisfactory performance. Grid voltage may 
“\vel from a separate C-battery, a tap on the voltage divider of the high- 
/ supply, or from the voltage drop across a resistor in the cathode circuit. 
i» enlled the ‘‘cathode-bias’’ or ‘‘self-bias’’ method. In any case, the 
ty make the grid negative with respect to the cathode by the specified 


AC filament or heater operation should be considered on the basis of 
parallel or a series arrangement of filaments and/or heaters. In the 
parallel arrangement, a step-down transformer is employed. Precautions 
be taken to see that the line voltage is the same as that for which the pri 
the transformer is designed. The line voltage may be determined by meas 
with an ac voltmeter (0-150 volts). 


If the line voltage measures in excess of that for which the transfo 
designed, a resistor should be placed in series with the primary to reduce 
voltage to the rated value of the transformer primary. Unless this is do} 
excess input voltage will cause proportionally excessive voltage to be ap} 
the tubes. Any electron tube may be damaged or made inoperative by e 
operating voltages. 


If the line voltage is consistently below that for which the primary of thi 
former is designed, it may be necessary to install a booster transformer hb 
the ac outlet and the transformer primary. Before such a transformer is in 
the ac line fluctuations should be very carefully noted. Some radio sets are eq 
with a line-voltage switch which permits adjustment of the power tra ; 
primary to the line voltage. When this switch is properly adjusted, the 
resistor or booster-transformer method of controlling line voltage is seldom 


In the case of the series arrangements of filaments and/or heaters, a 
dropping resistance in series with the heaters and the supply line is usually 


J] 


This resistance should be of such value that, for normal line voltage, t When a C-battery is used, the negative terminal is connected to the grid 
operate at their rated heater or filament current. The method for calcula +l the positive terminal is connected to the negative filament socket ter- 
resistor value is given above. » ty the cathode terminal if the tube is of the heater-cathode type. If the 

When the filaments of battery-type tubes are connected in series, wit ly supplied with alternating current, this connection is usually made to 
filament current is the sum of the current due to the filament supply and tap of a low resistance (20-50 ohms) shunted across the filament ter- 


_ The method reduces hum disturbances caused by the ac supply. If bias 
are obtained from the voltage divider of a high-voltage de supply, the grid 
fonnected to a more negative tap than the cathode. 


sathode-biasing method utilizes the voltage drop produced by the cathode 
“wing through a resistor connected between the cathode and the negative 
wf the B-supply. See Fig. 68. The cathode current is, of course, equal to 


and screen (cathode) currents returning to B (—) through the tube filament 
sequently, in a series filament string it is necessary to add shunt resisto 
each filament section to bypass this cathode current in order to maini 
filament voltage at its rated value. 


HEATER-TO-CATHODE CONNECTION 


The cathodes of heater-type tubes, when operated from ac, should 
nected to the mid-tap on the heater supply winding, to the mid-tap of a 


(approximate) resistor shunted across the winding, or to one end of the 5 5 5 5 
supply winding depending on circuit requirements. If none of these met = F z 5 
used, it is important to keep the heater-cathode voltage within the rati 3 ¢ 3 2 
in the TUBE TYPES SECTION. i Ati 

Hum from ac-operated heater tubes used in high-gain audio amplifi 
frequently be reduced to a negligible value by employing a 15- to 40-volt } | 
tween the heater and cathode elements of the tubes. The bias should be con oo)" Loaadoay QUT 
so that the tube cathode is negative with respect to its heater. Such bias HiASING RESISTOR T=FILAMENT TRANSFORMER C= BYPASS CAPACITOR 


obtained from either B batteries or a well-filtered rectifier. If the regula 
supply rectifier of the amplifier is employed as the bias voltage source, it | 
practice to add an additional filter stage in the bias voltage circuit to fi 
hum-free bias source. 


Fig. 63 


rurront in the case of a triode, or to the sum of the plate and screen 
i) (he case of a tetrode, pentode, or beam power tube. Since the voltage 
ne tho resistance is increasingly negative with respect to the cathode, the 
) sowative grid-bias voltage can be obtained by connecting the grid return 
“Hewative end of the resistance. 


»slue of the resistance for eathode-biasing a single tube can be determined 
following formula: 


If a large resistor is used between heater and cathode, it should be bi 
by a suitable filter network or objectionable hum may develop. The hum i 
the fact that even a minute pulsating leakage current flowing between th 
and cathode will develop a small voltage across any resistance in the cir 
hum voltage is amplified by succeeding stages. When a series-heater arré 
is used, the cathode circuits should be connected either directly or through 
resistors to the negative side of the de plate supply, which is furnished eith 
de power line or by the ac power line through a rectifier. 
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desired grid-bias voltage X 1000 
rated cathode current in milliamperes 
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yulur tube type and its application. The screen voltage for tetrodes should be 
el from a voltage divider or a potentiometer rather than through a series 
/ from a high-voltage source because of the characteristic screen-current 
‘inne of tetrodes. Fig. 67 shows a tetrode with its screen voltage obtained from 


Thus, the resistance required to produce 9 volts bias for a triode which 
at 3 milliamperes plate current is 9 x 1000/3 = 3000 ohms. If the cathode 
of more than one tube passes through the resistor, or if the tube or tubes 
more than three electrodes, the total current determines the size of the re 


m 


“ 5 P ae Hl 3 itiometer. When pentodes or beam power tubes are operated under condi- 
~ FE Naas calle vant te ee oak. Ley secs he ne Where a large shift of plate and screen currents does not take place with the 
unbypassed resistor will reduce distortion by introducing degeneration it = of ates the aa ipa: a "i ne a ig e sp 
circuit. However, the use of an unbypassed resistor decreases power sens ty Bite 8 Si ey BougCe as gs “ " A ip ve ee d ia be ges 2 

AdSF 5 oo on ¢ 7 ) uniformity o e screen-current characteristic in pentodes and beam 
When bypassing is used, it is important that the bypass capacitor be s tubes. Because the screen voltage rises with increase in bias and resulting 


large to have negligible reactance at the lowest frequency to be amplified 
case of power-output tubes of high transconductance such as the beam powe 
it may be necessary to shunt the bias resistor with a small mica capacitor ( 


“in screen current, the cutoff characteristic of a pentode is extended by this 
} of supply. The method is sometimes used to increase the range of signals 


mately 0.001 uf) in order to prevent oscillations. The usual af bypass may ~~ be handled by a pentode. When used ae resistance-coupled amplifier 
not be used, depending on whether or not degeneration is desired. In tube “1 Poy sal i entodes ma Pcs \eneia Se fae pepe Aiiomean Ny 4) Ka it 
high values of transconductance, such as the 6BA6, 12AW6, and 6ACT7 on ‘lied th ps a og aquus ‘iia Be pene BOOM SPER ONG WICH ae ere 
capacitance and input conductance change appreciably with plate current, er Pues WaT UEe urs eave tot 
such a tube having a separate suppressor connection is used as an rf a When power pentodes and beam power tubes are operated under conditions 
these changes may be minimized by leaving a portion of the cathode-bias thal there is a large change in plate and screen currents with the application 
unbypassed. In order to minimize feedback when this method is used, the ' tl, Lhe series-resistor method of obtaining screen voltage should not be used. 
grid-plate (wiring) capacitances should be kept to a minimum, the screen #fve in screen current appears as a change in the voltage drop across the series 
be bypassed to ac ground, and the suppressor should be connected to ac / in the sereen circuit; the result is a change in the power output and an 
The use of a cathode resistor to obtain bias voltage is not recommended fe » in distortion. The screen voltage should be obtained from a point in the 
amplifiers in which there is appreciable shift of electrode currents with the volluge-supply filter system having the correct voltage, or from a separate 
tion of a signal. In such amplifiers, a separate fixed supply is recommendet me . 

Grid-bias variation for the rf and if amplifier stages is a conveni It \s important to note that the plate voltage of tetrodes, pentodes, and beam 


tubes should be applied before or simultaneously with the screen voltage. 
wine, with voltage on the screen only, the screen current may rise high enough 
wy excessive screen dissipation. 


frequently used method for controlling receiver volume. The variable 
supplied to the grid may be obtained: (1) from a variable cathode resistor 
in Figs. 64 and 65; (2) from a bleeder circuit by means of a potentiometer 4 
in Fig. 66; or (3) from a bleeder circuit in which the bleeder current is va 
tube used for automatic volume control. The latter circuit is shown in 
In all cases it is important that the control be arranged so that at no time 
bias be less than the recommended minimum grid-bias voltage for the particul; 
used. This requirement can be met by providing a fixed stop on the potentiom 
connecting a fixed resistance in series with the variable resistance, or by con 
a fixed cathode resistance in series with the variable resistance used for reg 


Fig. 67 Fig. 68 

)+een-voltage variation for the rf amplifier stages has sometimes been used 
yolime control in older-type receivers. Reduced screen voltage lowers the 
eiiuctance of the tube and results in reduced gain per stage. The voltage - 
tio) in obtained by means of a potentiometer shunted across the screen voltage 
Re A B » twee Fig. 67. When the screen voltage is varied, it is essential that the 
Fig. 65 Fig. 66 vollage never exceed the rating of the tube. This requirement can be met 

vviding a fixed stop on the potentiometer. 

Where receiver gain is controlled by grid-bias variation, it is advisable to } 

control voltages extend over a wide range in order to minimize cross-mo¢ SHIELDING 
nat 1a apes A remote-cutoff type of tube should, the I) h\iwh-frequency stages having high gain, the output circuit of each stage 
ee ope OL CUBE aes fw shielded from the input circuit of that stage. Each high-frequency stage 


Niet be shielded from the other high-frequency stages. Unless shielding is 
ml, undesired feedback may occur and may produce many harmful effects 

The positive voltage for the screen (grid No. 2) of screen-grid tube Helver performance. To prevent this feedback, it is a desirable practice to 
obtained from a tap on a voltage divider, from a potentiometer, or from mparately each unit of the high-frequency stages. For instance, in a super- 
resistor connected to a high-voltage source, depending on the structur yiie receiver, each if and rf coil may be mounted in a separate shield can. 
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Baffle plates may be mounted on the ganged tuning capacitor to shield each , . : . A 

of the eapeuttor treed the other sletions. "Phe pres de coil may be espe # that frequency. Better results will be obtained in risen a heey 
shielded by being mounted under the chassis. The shielding precautions ) Het more than one-tenth. Radio-frequency coreary ee wn aiie ‘howe 
in a receiver depend on the design of the receiver and the layout of the part , require high-quality capacitors. os Geoseak inne ep oi : 
receivers having high-gain high-frequency stages, it is necessary to shiel« ‘ily ure employed, filters should be placed within the shield. 
rately each tube in high-frequency stages. When metal tubes, and in p: ier important application of filters is to smooth the output of a rectifier 
the single-ended types, are used, complete shielding of each tube is pro )) Heetification. A smoothing filter usually consists of capacitors and iron- 
the metal shell which is grounded through its grounding pin at the so » In any filter-design problem, the load impedance must be considered 


minal. The grounding connection should be short and heavy. Many moder “teyral part of the filter because the load is an important factor in filter 


of glass construction have internal shields connected usually to the cat’ ire, Smoothing effect is obtained from the chokes because they are in 
where present are indicated in the socket diagram. si) the load and offer a high impedance to the ripple voltage. Smoothing 
witained from the capacitors because they are in parallel with the load 


DRESS OF CIRCUIT LEADS 


At high frequencies such as are encountered in FM and television re 
lead dress, that is, the location and arrangement of the leads used for conn 
in the receiver, is very important. Because even a short lead provides a la 
pedance at high frequencies, it is necessary to keep all high-frequency le 
short as possible. This precaution is especially important for ground con 
and for all connections to bypass capacitors and hf filter capacitors. The 
connections of plate and screen bypass capacitors of each tube should } 
short and made directly to cathode ground. 


Particular care should be taken with the lead dress of the input and 
circuits of an hf stage so that the possibility of stray coupling is minimiz 
shielded leads connected to shielded components should be dressed close 
chassis. As the frequency increases, the need for paying careful attention 
dress becomes increasingly important. 


nergy on the voltage peaks; this energy is released on the voltage dips 
{o maintain the voltage at the load substantially constant. Smoothing 
‘lamified as choke-input or capacitor-input according to whether a choke 
tor ln placed next to the rectifier tube. See Fig. 70. 


moeurr SECTION gives a number of examples of rectifier circuits wit’ 
led filter constants. 


S ehul Yyee FILTER CAPACITOR-INPUT TYPE FILTER CAPACITOR FILTER 


WI -.-“000 
; | t - 
INPUT INPUT 
FROM 7 FROM ouTPur 
OUTPUT r ourPu RECTIFIER 
" | | * rue - | Tuse 


s S FILTER CHOKE C#FILTER CAPACITOR 
In high-gain audio amplifiers, these same precautions should be t: oo Fig. 70 
minimize the possibility of self-oscillation. ‘ 4 - 
4») \nputl capacitor is used, consideration must be given to the instantaneous 
FILTERS iw of the ac input voltage. This peak value is aye i times ea 
i i i : oni  Miensured by an ac voltmeter. Filter capacitors, therefore, especially the 
dedrg enn wlhdiebaicicts tie Ak ee hi wit /pueltor, should have a rating high enough to withstand the instantaneous 
ing such effects. They should be placed in voltage-supply leads to-each t Pee If breakdown is ied be a og bale a i airy wee tha See 
order to return the signal current through a low-impedance path direct to th Peale de output Vertes. Wher none . d lation 
cathode rather than by way of the voltage-supply circuit. Fig. 69 ill / method for a given ac plate ih rh ot However, improved regu 
several forms of filter circuits. Capacitor C forms the low-impedance path with lower peak current will be obtained. 
the choke or resistor assists in diverting the signal through the capacitor by ¢ *vury-vapor and gas-filled rectifier tubes occasionally produce a form of 
a high-impedance to the power-supply circuit. ‘Herference in radio receivers through direct radiation or aioe — 
i i i ort ‘} ite interference is generally identified in the receiver as a broadly tunable 
de Fo ge se i a i haa ay a ia aes Snee hag : ‘ie thuee (100 eycles for 50-cycle supply line, etc.). It is usually caused by 
- milliamperes), resistors are practical; where the current is large or regulati Wiation of a steep wave front when plate current within the tube begins to 
ortant, chokes are more suitable 7 +) the positive half of each cycle of the ac supply voltage. There are several 
~ ; , »/ eliminating this type of interference. One is to shield the tube. Another 


TUBE SHIELD 
oc - £—5 O+ 
VOLTAGE VOLTAGE VOLTAGE VOLTAGE ‘< H 
LEAD LEAD LEAD LEAD 


TO 
i We ache tet Ty Voce as 
TO CATHODE TO CATHODE TO CATHODE TO CATHODE 


R=RESISTOR C=BYPASS CAPACITOR L=AF OR RF CHOKE 


ELECTROSTATIC 

Fig. 69 SHIELD = 
C= RF BYPASS CAPACITOR,MICA L=RF CHOKE 
The minimum practical size of the capacitors may be estimated in mog Fig. 71 
by the following rule: The impedance of the capacitor at the lowest fi 


amplified should not be more than one-fifth of the impedance of the filter 
50 


st an rf choke having an inductance of one millihenry or more between. 
fe and transformer winding and to connect high-voltage, rf bypass capaci- 
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1} of electron bombardment. With tetrodes and pentodes, the power dissipated 
*/feen circuit is added to the power in the plate circuit to obtain the total 
ply input power. 


Peak heater-cathode voltage is the highest instantaneous value of voltage 
L the can safely stand between its heater and cathode. This rating is applied 
i liwving a separate cathode terminal and used in applications where exces- 
»/taye may be introduced between heater and cathode. 


tors between the outside ends of the transformer winding and the cente 
See Fig. 71. The rf chokes should be placed within the shielding of the tube 
rf bypass capacitors should have a voltage rating high enough to withstan 
peak voltage of each half of the secondary, whigh is approximately 1.4 tim 
RMS value: Transformers having electrostatic shielding between prima 
secondary are not likely to transmit rf disturbances to the line. Often the 
ference may be eliminated simply by making the plate leads of the rectifi 
tremely short. In general, the particular method of interference elimination 
be selected by experiment for each installation. 


OUTPUT-COUPLING DEVICES 


An output-coupling device is used in the plate circuit of a power outp 
to keep the comparatively high de plate current from the winding of an ele 
magnetic speaker and, also, to transfer power efficiently from the output stags 
loudspeaker of either the electromagnetic or dynamic type. 


PLATE C = 2-6uf 
PLATE j 


Wesimum peak inverse plate voltage is the highest instantaneous plate vol- 
* hich the tube can withstand recurrently in the direction opposite to that in 
\) \n designed to pass current. For mercury-vapor tubes and gas-filled tubes, 
on safe top value to prevent arc-back in the tube operating within the speci- 

fiperature range. Referring to Fig. 73, when plate A of a full-wave rectifier 
ty pouitive, current flows from A to C, but 
thom Lb to C, because B is negative. At the 
| plate A is positive, the filament is positive 
iyi voltage) with respect to plate B. The 
» between the positive filament and the 


INPUT 10-304 tive plate B is in inverse relation to that 

INPUT 3  UGSREAEEEL reps LOUDSPEAKER 4 | vurrent flow. The peak value of this volt- 

ne S pee |) limited by the resistance and nature of the 

TRANSFORMER METHOD CHOKE-COIL METHOD telween plate B and filament. The maxi- 

Fig. 72 value of this voltage at which there is no 

/ of breakdown of the tube is known as 

Output-coupling devices are of two types, (1) choke-capacitor and (2) transfo jun peak inverse voltage. The relations be- 

The choke-capacitor type includes an iron-core choke with an inductance of m jak inverse voltage, RMS value of ac Fig. 78 

than 10 henrys which is placed in series with the plate and B-supply. The ¢ } voltage, and de output voltage depend 

offers a very low resistance to the de plate current component of the signal vo y on the individual characteristics of the 
but opposes the flow of the fluctuating component. A bypass capacitor o fey elreuit and the power supply. The presence of line surges or any other 


snl, or wave-form distortion may raise the actual peak voltage to a value 
‘hun that calculated for sine-wave voltages. Therefore, the actual inverse 
Naw, and not the calculated value, should be such as not to exceed the rated 
sum peak inverse voltage for the rectifier tube. A calibrated cathode-ray 
raph or a peak-indicating electronic voltmeter is useful in determining the 


6 »f supplies a path to the speaker winding for the signal voltage. The transfi 
type is constructed with two separate windings, a primary and a secondary Vv 
on an iron core. This construction permits designing each winding to me 
requirements of its position in the circuit. Typical arrangements of each 
coupling device are shown in Fig. 72. Examples of transformers for push 


stages are shown in several of the circuits given in the CIRCUIT SECTION | joak inverse voltage. In single-phase, full-wave circuits with sine-wave in- 

- : #1 with no capacitor across the output, the peak inverse voltage on a rectifier 

. ) approximately 1.4 times the RMS value of the plate voltage applied to the 

Inte rp retation of Tu be Data I) single-phase, half-wave circuits with sine-wave input and with capacitor 

‘ ‘ r J 1 1) the filter, the peak inverse voltage may be as high as 2.8 times the RMS 

_ The tube data given in the following TUBE TYPES SECTION »{ the applied plate voltage. In polyphase circuits, mathematical determina- 
ratings, typical operation values, characteristics, and characteristic curves. of poak inverse voltage requires the use of vectors. 

The values for grid-bias voltages, electrode voltages, and electrode sv Maxi 3 : ‘ 
voltages are given with reference to a specified datum point as follows: For #s imum peak plate current is the highest instantaneous plate current that 
» ean safely carry recurrently in the direction of normal current flow. The safe 


having filaments heated with de, the negative filament terminal is taken 
datum point to which other electrode voltages are referred. For types h 
filaments heated with ac, the mid-point (i.e., the center tap on the filament- 
former secondary, or the mid-point on a resistor shunting the filament) is ta 
the datum point. For types having unipotential cathodes indirectly heated 
cathode is taken as the datum point. 

Electrode voltage and current ratings are in general self-explanatory, 
brief explanation of other ratings will aid in the hae i otal and interpre’ 
of tube data. 

Plate dissipation is the power dissipated in the form of heat by the ple 
a result of electron bombardment. It is the difference between the power su 
to the plate of the tube and the power delivered by the tube to the load. 


Screen dissipation is the power dissipated in the form of heat by the ser 
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#! (his peak current in hot-cathode types of rectifier tubes is a function of the 
#0) omission available and the duration of the pulsating current flow from the 
Hey tube in each half-cycle. 


The value of peak plate current in a given rectifier circuit is largely deter- 
| hy filter constants. If a large choke is used at the filter input, the peak 
rurrent is not much greater than the load current; but if a large capacitor is 
Ja! the filter input, the peak current may be many times the load current. In 
to determine accurately the peak plate current in any rectifier circuit, meas- 
i} with a peak-indicating meter or use an oscillograph. 


Waxinum de output current is the highest average plate current which can 
‘led continuously by a rectifier tube. Its value for any rectifier tube type is 
o the permissible plate dissipation of that type. Under operating conditions 
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» POSITIVE POTENTIAL ELECTRODES—The power sources for the 
i of radio equipment are subject to variations in their terminal potential. 
jiently, the maximum ratings shown on the tube-type data sheets have 
Mlablished for certain Design Center Voltages which experience has shown 
| fepreentative. The Design Center Voltages to be used for the various power 
‘» together with other rating considerations are as given below: 


involving a rapidly repeating duty cycle (steady load), the average plate cu 
may be measured with a de meter. 


Typical Operation Values. Values for typical operation are given for 
types in the TUBE TYPES SECTION. These values should not be confused 
ratings, because a tube can be used under any suitable conditions within its 


mum ratings, according to the application. 4 Al or DC Power Line Service in U.S.A. The design center voltage for this 


" if power supply is 117 volts. The maximum ratings of plate voltages, screen- 
| vollages, dissipations, and rectifier output currents are design maximums 
‘ould not be exceeded in equipment operated at a line voltage of 117 volts. 


The power output value for any operating condition is an approxima 
output—that is, plate input minus plate loss. Circuit losses must be subtr 
from tube output in order to determine the useful output. 


Characteristics are covered in the ELECTRON TUBE CHARACT 
TICS SECTION and such data should be interpreted in accordance wit 
definitions given in that section. Characteristic curves represent the chart 
istics of an average tube. Individual tubes, like any manufactured product 
have characteristics that range above or below the values given in the char 
istic curves. 


} “iorage-Battery Service—When storage-battery equipment is operated 
| « charger, it should be designed so that the published maximum values of 
vellages, screen-suyply voltages, dissipations, and rectifier output currents 
iM exceeded for a terminal potential at the battery source of 2.0 volts per 

lien storage-battery equipment is operated with a charger, it should be de- 
» that 90% of the same maximum values is never exceeded for a terminal 


f Hal ut the battery source of 2.2 volts. 
Although some curves are extended well beyond the maximum ratings z bi 


tube, this extension has been made only for convenience in calculations. Do { “Watery Service—The design center voltage for ‘‘B’’ batteries is the 


operate a tube outside of its maximum ratings. #| voltage rating of the battery block, such as 45 volts, 90 volts, etc. Equip- 
A i: c oot ae | should be designed so that under no condition of battery voltage will the plate 
All tubes in this Manual are rated according to the “design-center s ™, the screen-supply voltages, or dissipations ever exceed the recommended 


as given in RMA Standard M8-210. This standard takes into account the n 
voltage variations of the various power-supply sources used for modern rad 
ceivers. The Standard M8-210, used with permission of the Engineering Di 
ment of the Radio Manufacturers Association, follows: 


It shall be standard to interpret the ratings on receiving types of 
according to the following conditions: i 


tive maximum values shown in the data for each tube type by more than 10%. 
1} Uther Considerations — 


§ t lass Ai Amplifiers—The maximum plate dissipation occurs at the ‘‘Zero- 
|’ condition. The maximum screen dissipation usually occurs at the condition 
» the peak-input signal voltage is equal to the bias voltage. 


}) (loss B Amplifiers—The maximum plate dissipation theoretically occurs 
i) proximately 63% of the ‘‘ Maximum-Signal’’ condition, but practically may 
) #! any signal voltage value. 


1. CATHODE — The heater or filament voltage is given as anormal value 
otherwise stated. This means that transformers or resistances in the heat 
filament circuit should be designed to operate the heater or filament at rated 
for full-load operating conditions under average supply-voltage conditio { onverters—The maximum plate dissipation occurs at the ‘‘Zero-Signal’’ 
reasonable amount of leeway is incorporated in the cathode design so that m lion und the frequency at which the oscillator-developed bias is a minimum. 
ate fluctuations of heater or filament voltage downward will not cause m * een dissipation for any reasonable variation in signal voltage must never 
falling off in response; also moderate voltage fluctuations upward will not r { the rated value by more than 10%. 
the life of the cathode to an unsatisfactory degree. ; 


| Sereen Ratings—When the screen voltage is supplied through a series 


A. 1.4-Volt Battery Tube Types— The filament power supply may be ob’ #» (lropping resistor, the maximum screen voltage rating may be exceeded, 
from dry-cell batteries, from storage batteries, or from a power line. With d ‘ied the maximum screen dissipation rating is not exceeded at any signal con- 
battery supply, the filament may be connected either directly across a bi , snd the maximum screen voltage rating is not exceeded at the maximum- 
rated ata terminal potential of 1.5 volts, or in series with the filaments of gj | sondition. Provided these conditions are fulfilled, the screen-supply voltage 
tubes across a power supply consisting of dry cells in series. In either cas te we high as, but not above, the maximum plate voltage rating. 
voltage across each 1.4-volt section of filament should not exceed 1.6 volts. ) TYPICAL OPERATION—For many receiving tubes, the data show typi- 
power-line or storage-battery supply, the filament may be operated in serie Hyerating conditions in particular services. These typical operating values are 
the filaments of similar tubes. For such operation, design adjustments show {) show concisely some guiding information for the use of each type. They 
made so that, with tubes of rated characteristics, operating with all electrod | to be considered as ratings, because the tube can be used under any suitable 


ages applied and on a normal line voltage of 117 volts or on a normal s 
battery voltage of 2.0 volts per cell (without a charger) or 2.2 volts per cell (j 
charger), the voltage drop across each 1.4-volt section of filament will be 
tained within a range of 1.25 to 1.4 volts with a nominal center of 1.3 voll 
order to meet the recommended conditions for operating filaments in series 
dry-battery, storage-battery, or power-line sources it may be necessary t 
shunting resistors across the individual 1.4-volt sections of filament. 


ions within its rating limitations. 


B. 2.0-Volt Battery Tube Types— The 2.0-volt line of tubes is designed 
operated with 2.0 volts across the filament. In all cases the operating voltage 
should be maintained within the limits of 1.8 volts to 2.2 volts. 
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RCA Receiving Tube Classification Che 


#ls, For more complete data on these types, refer to the TUBE TYPES 
10M. Information on Preferred Types and on Types Not Recommended for 
Pywlpment Design will be found on the inside back cover. 


RCA receiving tubes are classified in the following chart according t 
tion and cathode voltage. Types having similar electrical characteristics are g 


[—__eoreasvom ve [eo Tae] 


ee ae a 
: : 9AP4 7DP4 
magnetic deflection 12AP4 10BP4 


RECTIFIERS (For rectifiers with omplifier units, see POWER AMPLIFIERS). 


1) & MIXERS (For other types used as Mixers, see VOLTAGE AMPLIFIERS). 
eed ene eae 
fs 2BE6, | 
[ 12SA7.GT } 
7B8 707 1488 14Q7 


HAY TUBES 


Pehagid 


Directly 


Viewed Dine henode 


Diede Neptode 


1B3-GT/ 


vacuum 


lc bre salar 7) AMPLIFIERS with and without Diode Detectors; 
he mA a _ HOE, AND PENTODE DETECTORS; OSCILLATORS. 


: j 1G4.GT 1H4-G 27 6C4 [6C5, 6C5-GT][6P5-GT, 76 12)5-GT 
single unit | 1163, 266 { 30 ] 56 [6J5, 6)5-CT] 6L5-G, 7A4, 37 iad 
with rf 
Be tk oe a Pa A: 
with power if 
Bedivenme with 
1D8-GT 
pentode 
and diode| 248-CT pe 


12SR7 
with wo [issass z. [ 6R7, 6R7-CT ] m= re fie 


diodes 1H6.G 6BF6, 6SR7, 6ST7 bel 


mercury-vapor 


Doubler | vacuum 


DIODE DETECTORS (For diode detectors with amplifier units, see VOLTAGE AMPLIFIERS and also POWER AMPLi 


Ore Ded ie. |e 52s Ne on 


POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and Voltage Amplifiers. 


31 2A3-_ 45 
nek, finolewnt | TT 
6SH7J 7G7/1232 7C7 
7L7 


twin unit 1G6-GT ioe 
Beam 
Tubes 
7V7 7W7 


1LC5, ILNS ead 
[ i 1L4, 104 1B4-P 
4 IN5-GT 15 
wutoll 
Pentode| with mediom-mw wiode | wih dade [dh 
with two [ 1F6 } 
diodes 1F7-G 


© Cathode volts, 1.5. $ Cathode volts, 7.5. *Filament arranged for either 1.4 or 2.8-valt operation. 
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6C8.G [6F8.G, 6SN7-CT] 6J6 | ,,)2AH7-GT 
7N7 7F8 12AU7 aia sich 


single, unit eesti ee pee eel 6K5-GT 7B4 ee 


twin unit 


697, 6507 GT] OATS, 6096 ) [02ATS, 1207-CT 
eee with wore (SR. 1.81 tee 
: 617.G, 786, 7C6 [6S27, 6Q7-GT} |{128Q7, 128Q7-GT} 


with three 


; 7 \2AX7 

direct-coupled arrangement (ii twin unit 6SC7_ 6SL7-GT 7F7 12AX7 Aegis ae 
tolf 35 
He futolt 24-A 

single unit [ (6K7, 6K7-G]{ 6D6 ][6BA6, 6SG7]} [12BA6, 12SG7) 

6K7-GT, 78 }(6U7 6BJ6 12SK7 
single unit 687) 7A?, 7B7 12SK7-GT 
6S7-GJ 77 12K7-GT_14H7 


emote 6SS7 39/44 14A7/12B7 


with died ae ed ut 
ie 


s 6)7-G. 6)7-GT]{ 657} | [12AU6, 12SH7] 
12AW6 


6C6, 6W7-G, 77 fosffr 
6AU6) 6AC7/1852 GAGS. [ 128J7 
128J7-GT 

12J7-GT 14C7 


with rectifier 


6A4/LA [6AK6, 6G6-G] 6AG7 


(0F6, 6F6-C, 6F6-GT, 42] 
[6K6-GT, 41] 


single unit 


RCA Miniature Tubes 


For the convenience of the reader, a complete list of R ini 
classified according to function, follows. This list OES par 
designed for home receiving instruments, but also tube types designed for 
ized applications. The latter types, marked with an asterisk, are not ind 
this Manual. Information on them, however, will gladly be furnished on 


RECTIFIERS, Vacuum Types 


Holfl:Wave:s.-.... seents 35W4, 4523 
eoeweree eee eeeee 117Z3, 1654* 


FUMENVCINGI tarens clas ee alee ie an coe ee Cee 6X4 
DIODE DETECTORS 
SENS VON Tee eae, Cia des sone s Cidees ee TAR 9006* 


Twin Unit....... 6AL5, 12AL5 


>) 


TRIODE AMPLIFIERS 


Single Unit....... st teccccesceeccssesses  6C4, 6J4* 9002* 4) 
A a 
12AU7, 12AX7 
DIODE-TRIODE AMPLIFIERS 
RPO ove ss Yebber Gayle ss <3 Saw T5oe os BAQS, SAT ; 
eM. eee AEPG eco" * 
PENTODE VOLTAGE AMPLIFIERS 1 
1L4, 185, 1U4 AD ug 
Sharp-Cutoff.........cccececcccccecesee. & 1US, 6AGS, 6AKSE (») 
6AU6, 12AU6 : 
12AW6, 9001* 
Po, 
(5) 


Rebiote-Cutpifiecs es morse fs esi 174, 6BA6, 6BJ6 
sees’ 1 12BA6, 26A6*, 90: 


PENTODE POWER AMPLIFIERS. .........-.-. ees 3A4*, 3Q4 


RCA Tube Types 


DETECTOR AMPLIFIER TRIODE 


Storage-battery triode used as detector or 
amplifier. Outline 29, OUTLINES SECTION. 
Operating conditions as grid-resistor detector 
are: plate volts, 45 maz; grid resistor, 2 to 3 meg- 
ohms; grid capacitor, 250 uyf; grid return to - 
(+) filament. As biased detector, type 01-A has 
plate volts of 135 maz; bias of approximately 
—13.5 volts. As amplifier, it has plate volts of 
135 maz; bias of —9 volts. Filament volts, 5; 
amperes, 0.25. This is a DISCONTINUED 
type listed for reference only. 


FULL-WAVE GAS RECTIFIER 


Metal type OZ4 and glass octal 
type OZ4-G are used in vibrator-type, 
B-supply units. Both are-cold-cathode 
types, require octal sockets, and may 
be mountéd in any position. OZ4 Out- 
line 2, OUTLINES SECTION. OZ4-G 
dimensions: maximum overall length, 
2-5/8 inches; maximum diameter, 1- 
1/16 inches; T-7 bulb; dwarf-shell octal 
5-pin base. Shell of OZ4 and external 
shield of OZ4-G should be grounded. 
Filters may be necessary to eliminate 


384, 3V4, 6AK6 Ne 
BEAM POWER AMPLIFIERS.............42+. 6AQ5, 35B5, 50B5 "Wx Ba palgrteds Sasi ees 
PENTAGRID CONVERTERS. ......eeseeeeeees ae aa at a. FULL-WAVE RECTIFIER 
THYRATRONS........... Toc he eee Phare Torrusne vourson. REE OCs 
VOLTAGE REGULATORS....sscecccececscce OAQ* ggg Fea EERE te Bla Ee Sil 
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O1-A 


0Z4 


‘i section contains technical descriptions of RCA tubes used in standard 
{, lM, and television receivers. It includes data on current types, as 
information on those RCA discontinued types in which there may still be 
fyreat as to characteristics. 
1 | hoouing tube types for the design of new electronic equipment, the designer 
| (0 the inside back cover for information regarding the availability of the 
1 \ referred Types List and for a listing of RCA Tube Types Not Rec. 
tel for New Equipment Design. 
i» types are listed in this section according to the numerical-alphabetical 
. i their type designations. For Key to Socket Connection Diagrams, see 
yet cover, 


0Z4-G 


300 min 
1000 max 
200 max 
{ 75 max 
30 min 
300 max 
24 


volts 
volts 
ma 
ma 
ma 
volts 
volts 


RCA RECEIVING TUBE MANU SCA R 


HF DIODE 


Miniature type used as detector tube in porta- 
ble FM receivers and in portable high-frequency 
measuring equipment. Outline 10, OUTLINES 
SECTION. Tube requires miniature seven-con- 
tact socket. Heater volts (ac/dc), 1.4; amperes, 
0.15. 


1A3 


Maximum Ratings: HALF-WAVE RECTIFIER 


PRA NVARSR PIAS. VOWTAGI 6 5.5 6.6.4.9s,c eib actin 0d, 0(4.059.0 0 00s 9 80-8 Sie.008 c 
PERIOPLATE CURRENT S00. eee keels soles 


Typical Operation (With Capacitor-Input Filter): 


AC, Plate-SupplysV oltage: (RMS). ...6 0.0 se sae cee Oe cebe teens estas - 
POMP eDUe CM UMOTON pio ches je''o es Suit otiens. o-ins,ssp Beals oe 4.88 A) Meron 
Minimum Total Effective Plate-Supply Impedance. ..............4: <> 


REMOTE-CUTOFF PENTODE 
Glass type used in battery-operated re- 


ECEIVING TUBE 


PENTAGRID CONVERTER 


Glass type used in battery-operated re- 
ceivers. Type 1A6 is identical electrically with 
type 1D7-G, except for interelectrode capaci- 
tances. Outline 27, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. This type is used prin- 
cipally for renewal purposes. 


PENTAGRID CONVERTER 


Glass octal type used in superhet- 
erodyne circuits having battery power 
supplies. Outline 18, OUTLINES SEC- 
TION. Tube requires octal socket and 
may be mounted in any position. For 
filament considerations, refer to 1U4. 


MANUAL 


TA6 


1A7-GT 


ceivors-as rf orit- amplifier. For xatings.and op- ; Yin rage (DC)... . sia diegeosuis oGin ie icles «ms eepainte’s bate 1.4 volts 
1A4-P écatiagnte: paler todype ADS-GP, Outline 27, SEDBNT. . . .. vrs Mvite ch CORE AUTRES 46s Canal ee ae e bene 0.05 ampere 
OUTLINES SECTION. Tube requires four- 
contact socket. Filament volts (de), 2.0; amperes, 
0.06. This,type is used principally for renewal Hatings: CONVERTER SERVICE 
purposes. ASIN eri hc ice barred wore ot eee "97 Eh 110 max volts 
SeMPAND-NO.5 (SCREEN) VOLTAGB..........c0ccccccccccceces 60 max volts 
; BAND-N 0.5 SUPPLY VOLTAGB.........6000ccccccsccccscvccs 110 max volts 
SOOB-GRID) VOLPAGE a o5 fo. ocak sa herase ccs caetecanee 110 max volts 
POWER PENTODE ePPMIONAL CATHODE CURRENT. .........0c0ceeeceecseucees 6 max ma 
Glass octal type used in output Pp o 
1 A 5 GT stage of battery-operated receivers. at * 
- Outline 17, OUTLINES SECTION. a Nes Voltage* COS ROMA meee nerigesceneresoneeeeceee 45 See 
Tube requires octal socket and may r@ is ei i fi act 90 volts 
be mounted in any position. For fila- Montrol-Grid) Voltage 0 volts 
ment considerations, refer to 1U4 fH eelliator-Grid) Resistor 0.2 megohm 
’ we wr 0LU—“‘“‘“_™OSCOCOOCOC*C*CIRGGRRERRORRRRSRIPR Rapes papers tsrer ys ar SPP Pe PT a 0.6 megohm 
SEBOONGUCtANCe, 5 ifs"? Gi Gd Poke tM do PRE ee 250 pmbhos 
Tyaneoonductance with grid-No.4 bias of -3 volts (Approx.). 20 umhos 
TEAMANE WOLPAGHCDO)...4.0 crt. vigt nc ce tees stares obey es sess aimee ensue. ieee + Bese ue: NRE SRR 908 cS i OS tas Bea oo aoe 
AMEND CURRENT .\o..c 0th dar ty shee, Dhol hoes SPIN. vider ee ct gialiaiaaiasa abe I SEI NGS IOS” SERS OO ; ae 
| Ss SRN cee Ne eee Us Ot ee 1.2 ma 
| ers SPA SAS ee Rees Ree 0.035 ma 
Maximum Ratings: CLASS A, AMPLIFIER BUTTON. 5 ofs cic det TEDW 6 ates MERE A cca ee nt Lobes 2.6 ma 
gh Wan conan Sree epenarne EE RSE OP REP Te oa +S Sodie'uws ee ty: ») preferably by using a bypassed 45000- to 75000-ohm voltage-dropping resistor in series with 
ToTaL ZERO-SIGNAL CATHODE CURRENT. ...........000cceeeeceueees ie 6 lle 
shee of at least 1.0 megohm should be in the grid return to negative filament pin. 
Typical Operation: 
RMI, PieE at, St iw vidio hose isles take Mali a4 AOE OLS p aa Bead eats 85 90 
GEA RIOS VIGNE oe PT, Se i cae cave cencecce 85 90 
Grid-No.1 (Control-Grid) Voltage... i. iccccescicccescccecccsccs 4.5 -4.5 
Peak AF Grid-No.1 Voltage. ..............00005 poesie at 4.5 HALF-WAVE VACUUM 
Zero-Signal Plate Current, ...........secsesseees see +15 3.5 4.0 
Maximum-Signal Plate Current... 50k. ccc see se wceseees 3.5 4.0 RECTIFIER 1 B 3 GT 
Zero-Signal Grid-No.2 Current. ............. cc sc cceeceeceessees 0.7 0.8 * 1s - / 
Maximum-Signal Grid-No.2 Current.............ccecceceecseece 1,6 1s Glass octal type used m high-voltage, 
Plate Resistance (Approx.)............0.eee00 Sa Eee Panett ot 0.3 0.3 low-current applications such as the 
850 rectifier in the high-voltage, rf-oper- 8016 
7 ated power supply for the kinescope, 
15 or as a rectifier of high-voltage pulses 
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produced in the scanning system for the kinescope. When used as an rf 
one 1B3-GT in a half-wave circuit is capable of delivering a maximum d 
voltage of about 20000 volts. In a voltage-doubler circuit, two tubes will 
40000 volts; and in a voltage-tripler circuit, three 1B3-GT’s will deliv 


volts approximately. : 1A! 


FIUAMENT VOLTAGE AAD) on. ode coins cnsle de Be Cdpay ro cvine to 2 2 ose te bibs aah 1.25 ¢ 
FILAMENT CURRENTS coisieh os a5 s.sicc ss CaO Dae eA ae Mea ere ce mete Ce eee ae 0.2 
Direct INTERELECTRODE CAPACITANCE (No external shield): 


Patortar Pumiiatt CAD OYOS. Ms 4. lites s.ghe Ge bs. 9 tae Besy GGA’ oes od o Mine baile re 1.5 


Maximum Ratings: HALF-WAVE RECTIFIER 


(Ae Ey a RET V OLAS sor. o,.5%) cape WRIT 6 Chel cceyels on We ws Apia h VITRO 8 40000 
PRA UATE CORRENT 6, fre aiit Oe d5 a5 4 urs od nace pes yds ved se eieieles » cee 17 ma 
RE RETR Ee aR TUR CID TO ND oa ooh da 9342314; oad ki 9psysss Mc arenes abe leg Stan es 2 
ERDOURNCY OF SUPPLY VOL TAGH aic6. 6 oii bigleeace 8 Wiad ein r5 yy bys nies hw woe tae O40 8 300 


INSTALLATION AND APPLICATION 


Tube requires octal socket and may be mounted in any position. Plati 
tion is cap at top of bulb. Internal connections are made to pins 1, 3, 
which should not be used. Outline 22, OUTLINES SECTION. 


When the filament is to be operated on rf, it is recommended that the 
be connected first to a de or low-frequency ac supply of 1.25 volts. The ¢ 
perature of the filament corresponding to this voltage may then be chee 
ally by observing in a darkened room the reflection of the incandescent 
upon the upper surface of the internal shield. A visual comparison of t 
temperature with that obtained with the filament operated from an 
provides a convenient means for adjusting the amount of rf excitation to 
1.25 volts (RMS) at the filament terminals. The filament must never, Wi 
conditions of operation, be allowed to reach a temperature higher than thi 
by operating the filament on de or low-frequency ac at a voltage of 
Operation at higher temperatures, even momentarily during circuit adj 
is certain to cause impaired performance of the tube even though th 
still lights. 


The filament transformer, whether it is of the iron-core or the air-core 


+ Vourace 
PWARMNT.... 


Hatings: 
i mrad 


Dperation t 
4 ‘tear 
me Village,..... 


have sufficient insulation to withstand the maximum peak inverse plat BlGontrol-Grid) Voltage... 4,-2.0... s ese ee ens 8 

encountered in the installation. ee Gone MPPRES BRUNE zepie 

The high voltages at which the 1B3-GT is operated are very danger Memighal Plate Currents. 02..00..5. 0.05 aemeh eae 

care should be taken to prevent coming in contact with these high vo bl oe ee 2 ta gar pela aco 88 pk 

those circuits where the filament circuit is not grounded, the filament ci islanoo (Approx.)...... ign ti ace iy 

ates at de potentials which can cause fatal shock. Extreme precautio. Biiance bo ss SUD ey au sinh AAT GET MF 
eenOe........ 


taken when the filament voltage is measured. These precautions must inel| 
guards which definitely eliminate all hazards to personnel. 


SHARP-CUTOFF PENTODE 


Glass type used as rf amplifier or detector 
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in battery-operated receivers. Outline 27, OUT- yp ad 

LINES SECTION. Tube requires four-contact ; )o3 
es 


socket. For typical operating conditions and 
maximum ratings as a class Ai amplifier, refer 
to type 1E5-GP. Filament volts (de), 2.0; am- 
peres, 0.06. This type is used principally for re- 
newal purposes. 


1B4-P 
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ECEIVING TUBE 


® 
TWIN DIODE— MEDIUM-MU TRIODE 


Glass type used as combined detector, am- 
plifier, and ave tube in battery-operated re- 
ceivers. Outline 25, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. Typical operation as 
class A: amplifier: plate volts, 185 maz; grid 
volts, —3; plate ma., 0.8; plate resistance, 3500 
ohms; amplification factor, 20; transconduct- 
ance, 575 umhos. This type is used principally 
for renewal purposes. 


PENTAGRID CONVERTER 


Glass octal type used in superheterodyne 
circuits having battery power supply. Outline 
18, OUTLINES SECTION. Filament volts (de), 
1.4; amperes. 0.1. This is a DISCONTINUED 
type listed for reference only. The 1B7-GT may 
be replaced by the 1A7-GT if circuit adjust- 
ment is made for lower filament current of 
type 1A7-GT. 


POWER PENTODE 


Glass octal type used in output 
stage of battery-operated receivers. 
Outline 17, OUTLINES SECTION. 
Tube requires octal socket and may 
be mounted in any position. For fila- 
ment considerations, refer to 1U4. 


SEEDN) VOLTAGH, «chore aatheeear sires s ries cin ine iceman 


PENTAGRID CONVERTER 


Glass type used in battery-operated re- 
ceivers. Similar electrically to type 1C7-G ex- 
cept for interelectrode capacitances. Outline 27, 
OUTLINES SECTION. Tube requires six-con- 
tact socket. Filament volts (de), 2.0; amperes, 
0.12. For general discussion of pentagrid types, 
refer to Frequency Conversion in ELECTRON 
TUBE APPLICATIONS SECTION. This type 
is used principally for renewal purposes. 
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MANUAL 


1B5/25S 


1B7-GT 


1.4 volts 
0.1 ampere 
110 max __ volts 
110 max volts 
12 max ma 
90 volts 
90 volts 
-7.5 volts 
7.5 volts 
Eo: ma 
7.8 ma 
1.6 ma 
3.5 ma 
115000 ohms 
1550 umhos 
8000 ohms 
10 per cent 
240 mw 


1C6 


RCA 


1C7-G 


1D5-GP 


1D5-GT 


1D7-G 


RECEIVING TUBE 


PENTAGRID CONVERTER 


Glass octal type used in battery-operated 
receivers. Outline 26, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.12. Typical operation as conver- 
ter: plate volts, 180 max; grids-No.3-and-No.5 
(screen) volts, 180 (applied through 20000-ohm 
dropping resistor bypassed by 0.01-yf capacitor) ; 
grid-No.4 (control-grid) volts, —3; grid-No.1 
(oscillator-grid) resistor, 50000 ohms; plate ma., 


1.5; grids-No.3-and-No.5 ma., 2; grid-No.2 ma., 4; grid-No.1 ma., 0.2. This type is used | 
for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass octal type used in battery-operated 
receivers as rf or if amplifier. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.06. Typical 
operation as class Ai amplifier: plate volts, 180 
max; grid-No.2 (screen) volts, 67.5 max; grid- 
No.1 volts, -3 min; plate ma., 2.3; grid-No.2 
ma., 0.8; plate resistance (approx.), 1.0 megohm; 
transconductance, 750 n»mhos; transconductance 
at bias of -15 volts, 15 umhos. This type is used 
principally for renewal purposes. 


REMOTE-CUTOFF TETRODE 


Glass octal type used in battery-operated 
receivers as rf or if amplifier. Outline 26, OUT- 
LINES SECTION. Filament volts (dc), 2.0; 
amperes, 0.06. This isa DISCONTINUED type 
listed for reference only. It can be replaced by 
type 1D5-GP. 


PENTAGRID CONVERTER 


Glass octal type used in battery-operated 
receivers. Outline 26, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. Typical operation as conver- 
ter: plate volts, grids-No.3-and-No.5 volts, grid- 
No.2 supply volts, grid-No.4 volts, and grid-No.1 
resistor are same as for type 1C7-G; plate ma., 
1.8; grids-No.8-and-No.5 ma., 2.4; grid-No.2 
ma., 2.3; grid-No.1 ma., 0.2. This type is used 
principally for renewal purposes. 


DIODE—TRIODE—POWER PENTODE 


Glass octal type used in compact battery- 
operated receivers. Diode unit is used as detector 


MANU 


RECEIVING TUBE MANUAL 
8G) r Hutlon (Triode Unit): : 
X RRA > - enuf 2 ah a] So stele ih 45 67.5 90 volts 
Rococo 0 0 0 volts 
MEEBOUOL. . oo. so dicabieinna vids bigigia wsni eet tane 25 25 25 

(Approx.) . «sce queen ties calle oats 77000 55500 43500 ohms 
I are eee 325 450 575 pmhos 
0103 00.d en eerie alee eit meme setae 0.3 0.6 aoe ma 


NC 


or ave tube, triode as first audio amplifier, and Pp G) 2 
1 D 8 -GT pentode as power output tube. Outline 16, OUT- G3 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.1. Maxi- Ft (2) we 
mum plate volts of triode as well as maximum 
plate and grid-No.2 volts of pentode, 110. 
Oip 
Typical Operation (Pentode Unit): CLASS “A, AMPLIFIER 
Plate Voltage... 6... ke ere tas Le anldes oan wee Se 45 67.5 ) Po, 
Grid-No.2 (Screen) Voltage. ..........cess ee eeeeeees 45 67.5 
Grid-No.1 (Control-Grid) Voltage. ..........-.+-.565 4.5 -6 
Pinte CUmmenes cytes yc 0 cee Wot is slew Wey. ebia's cele 1.6 3.8 
GrdeNod Cument. 7... SEG Oe ad Shee Pees 8 0.3 0.8 Ose 
Transconductance. . 650 875 f 
Load Resistance 20000 16000 
Total Harmonic Distortion... .........+.eeeeeee. ‘ 10 10 WeNow 
Peer OUDUE 6 oes cia bres a ees SE ES ee ee Nal slates 35 100 


SHARP-CUTOFF PENTODE 


Glass octal type used as rf amplifier or de- 
tector in battery-operated receivers. Outline 26, 
OUTLINES SECTION. Tube requires octal 
socket. Filament volts (dc), 2.0; amperes, 0.06. 
Typical operation as class Ai amplifier: plate 
volts, 180 maz; grid-No.2 (screen) volts, 67.5 
max; grid-No.1 volts, -8; plate ma., 1.7; grid- 
No.2 ma., 0.6; plate resistance, 1.3 megohms; 
transconductance, 650 ywmhos; grid volts for 
plate-current cutoff (approx.), —-8. This type is 
used principally for renewal purposes. 


TWIN POWER PENTODE 


Glass octal type used in push-pull output 
stage of battery-operated receivers. Outline 24, 
OUTLINES SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.24. 
Typical operation as push-pull class Ai ampli- 
fier: plate and grid-No.2 volts, 185 max; grid- 
No.1 volts, —7.5; plate ma., 10.5; grid-No.2 ma., 
3.5; output watts, 0.575. The two units are used 
in the same manner as two separate tubes in 
conventional push-pull audio-frequency ampli- 
fier circuits. This type is used principally for 
renewal purposes. 


POWER PENTODE 


Glass type used in output stage of battery- 
operated receivers. Outline 29, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes, 0.12. Type 
1F4 is similar electrically to type 1F5-G. This 
type is used principally for renewal purposes. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 28, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typi- 
eal operation as class Ai amplifier: plate and 
grid-No.2 (screen) volts, 135 (180 max); grid- 
No.1 volts, —4.5; plate ma., 8; grid-No.2 ma., 
2.4; cathode resistor, 432 ohms; output. watts, 
0.31. This type is used principally for renewal 
purposes. 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Glass type used as combined detector, am- 
plifier, and avec tube in battery-operated re- 
ceivers. Outline 27, OUTLINES SECTION. 
Tube requires six-contact socket. Filament volts 
(de), 2.0; amperes, 0.06. This type is similar 
electrically to type 1F7-G, except for inter- 
electrode capacitances. Typical operation of 
pentode unit as class Ai amplifier: plate volts, 
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1E5-GP 


1E7-G 


1F4 


1F5-G 


1F6 


(wereen) volts, 67.5 maz; grid-No.1 volts, -1.5; plate ma., 2.2; grid-No.2 ma., 
ts eed principally for renewal purposes. 


RCA 


1F7-G 


1G4-GT 


1G5-G 


1G6-GT 


1H4-G 


1H5-GT 


RECEIVING 


TUBE 


TWIN DIODE— 
SHARP-CUTOFF PENTODE 


Glass octal type used as combined detector, 
amplifier, and ave tube in battery-operated re- 
ceivers. Outline 26, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. Similar electrically to type 
1F6 except for interelectrode capacitances. This 
type is used principally for renewal purposes. 


MEDIUM-MU TRIODE 


Glass octal type used in battery-operated 
receivers as detector or voltage amplifier. Out- 
line 17, OUTLINES SECTION. Tube requires 
octal socket. Filament volts (de), 1.4; amperes, 
0.05. Typical operation and characteristics as 
class A; amplifier: plate volts, 90 (110 maz) ; 
grid volts, —6; plate ma., 2.3; plate resistance, 
10700 ohms; amplification factor, 8.8; trans. 
conductance, 825 ymhos. This type has been 
used as a driver for type 1G6-GT. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 28, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class A; amplifier: plate and grid- 
No.2 (screen) volts, 135 maz; grid-No.1 volts, 
-13.5; plate ma., 9.7; output watts, 0.55. This 
type is used principally for renewal purposes, 


HIGH-MU TWIN POWER TRIODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 17, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.1. Typical 
operation as class B amplifier: plate volts, 90 
(110 maz) ; de grid volts, 0; peak af grid-to-grid 
volts, 48; effective grid-circuit impedance per 
unit, 2530 ohms; plate ma. (zero signal), 2; 
plate ma. (maximum signal), 11; peak grid ma. 
per unit, 6; output watts (approx.), 0.35. 


MEDIUM-MU TRIODE 


Glass octal type used as detector or voltage 
amplifier in battery-operated receivers. Outline 
24, OUTLINES SECTION. Tube requires octal 
socket. Filament volts (de), 2.0; amperes, 0.06. 
Typical operation as class A; amplifier: plate 
volts, 180 maz; grid volts, —13.5; amplification 
factor, 9.3; plate resistance, 10300 ohms; trans- 
conductance, 900 wmhos; plate ma., 3.1. For 
grid-bias detection, plate volts up to 180 maz 
may be used and grid bias adjusted so that zero- 
signal plate ma. is about 0.2. This type is used 
principally for renewal purposes. 


DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector 
and amplifier in battery-operated receivers. Out- 
line 18, OUTLINES SECTION. Tube requires 
octal socket. Filament volts (de), 1.4; amperes, 
0.05. Characteristics of triode unit as class Ai 
amplifier: plate volts, 110 maz; grid volts, 0: 
plate ma., 0.15; plate resistance, 240000 ohms; 
amplification factor, 65; transconductance, 275 
umhos. Diode unit is located at negative end of 
filament and is independent of the triode unit 
except for common filament. 
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RECEIVING 


TUBE 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube in battery-operated re- 
ceivers. Outline 24, OUTLINES SECTION. 
Tube requires octal socket. Filament volts (de), 
2.0; amperes, 0.06. Type 1H6-G is similar elec- 
trically to type 1B5/25S. This type is used 
principally for renewal purposes. 


POWER PENTODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 28, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class Ai amplifier: plate and grid- 


’)r- No.2 (screen) volts, 135 max; grid-No.1 volts, 
G3 


~G, 


Dre 
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-16.5; plate ma., 7.0; grid-No.2 ma., 2.0; plate 
resistance, 105000 ohms; load resistance, 13500 
ohms; output watts, 0.45. This type is used 
principally for renewal purposes. 


HIGH-MU TWIN POWER TRIODE 


Glass octal type used in output stage of 
battery-operated receivers. Outline 24, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (dc), 2.0; amperes, 0.24. Typical 
operation as class B power amplifier: plate volts, 
135 max; peak plate ma. per plate, 50 maz; 
grid volts, 0; zero-signal plate ma. per plate, 
5; effective plate-to-plate load resistance, 10000 
ohms; average input watts (approx.), 0.17; out- 
put watts (approx.), 2.1. 


SHARP-CUTOFF PENTODE 


Miniature type used as rf or if am- 
plifier in portable, battery-operated re- 
ceivers particularly those not utilizing 
ave. Outline 10,OUTLINESSECTION. 
Tube requires miniature seven-contact 


MANUAL 


1H6-G 


1J5-G 


1J6-G 


1L4 


sit may be mounted in any position. Internal shield eliminates need for 
} bulb shield, but shielding the socket is essential if minimum grid-to-plate 
shee is required. For typical operation as a resistance-coupled amplifier, 
Chart 1, RESISTANCE-COUPLED AMP 


LIFIER SECTION. For fila- 
ywelderations, refer to type 1U4. : 


volts 
ampere 


pp 
put 
ppt 


volts 
volts 
volts 
volts 

ma 


RCA 


Typical Operation: 
Plate Voltage........ 


Grid-No.2 Voltage 
Grid-No.1 Voltage 


Plate Resistance...... 


Transconductance 


RECEIVING 


TUBE 


Grid Bias for plate current of 10) pi. 665 oc vale eese esse bee eenae 


Plate Current........ 
Grid-No. 2 Current 


MANU 


TYPE IL4 
E¢=l.4 VOLTS DC 
GRID-N2 2 VOL7S =90 


HCA 


PLATE MILLIAMPERES 


1LA4 


ILA6 


1LB4 


PLATE VOLTS 


POWER PENTODE 


Glass lock-in type used in output stage of 
battery-operated receivers. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. For 
electrical characteristics and typical operation, 
refer to glass-octal type 1A5-GT. 


PENTAGRID CONVERTER 


Glass lock-in type used in battery-operated 
receivers. Outline 12, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(dc), 1.4; amperes, 0.05. Typical operation as 
converter is the same as for type 1A7-GT ex- 
cept that the maximum grid-No.2 volts is 65, 
the maximum total cathode ma. is 4.0, the plate 
resistance is 0.75 megohm, and the conversion 
transconductance for a grid-No.4 (control-grid) 
bias of —8 volts is 10 »mhos. 


POWER PENTODE 


Glass lock-in type used in output stage of 
battery-operated receivers. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. For elec- 
trical characteristics, refer to pentode unit of 
glass-octal type 1D8-GT. 
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RECEIVING 


TUBE 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in battery-operated receivers. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 
(110 maz); grid-No.2 (screen) volts, 45 maz; 
grid-No.1 volts, 0; plate resistance (approx.), 
1.5 megohms; transconductance, 775 umhos; 
plate ma., 1.15; grid-No.2 ma., 0.3. 


PENTAGRID CONVERTER 


Glass lock-in type used in battery-operated 
receivers. Outline 12, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(de), 1.4; amperes, 0.05. Typical operation as 
converter: plate volts, 90 (110 maz) ; grids-No.3- 
and-No.5 volts, 35 (45 maz) ; grid-No.2 volts, 45; 
grid-No.1 volts, 0; plate resistance, 0.65 meg- 
ohm; plate ma., 0.75; grids-No.3-and-No.5 ma., 
0.70; grid-No.2 ma., 1.4; total cathode ma., 
2.9; conversion transconductance (zero bias), 
275 wmhos. 


DIODE—SHARP-CUTOFF PENTODE 


Glass lock-in type used as combined detec- 
tor and af voltage amplifier in battery-operated 
receivers. Outline 12, OUTLINES SECTION. 
Tube requires lock-in socket. Filament volts 
(de), 1.4; amperes, 0.05. Characteristics of pen- 
tode unit: plate volts, 90 (110 max); grid-No.2 
volts, 45; grid-No.1 volts, 0; plate ma., 0.6; 
grid-No.2 ma., 0.1; plate resistance, 0.75 meg- 
ohm; transconductance, 575 n»mhos. 


MEDIUM-MU TRIODE 


Glass lock-in type used as detector or volt- 
age amplifier in battery-operated receivers. Out- 
line 12, OUTLINES SECTION. Tube requires 
lock-in socket. Filament volts (dc), 1.4; amperes, 
0.05. Typical operation as class A: amplifier: 
plate volts, 90 (110 max); grid volts, —3; plate 
ma., 1.4; plate resistance, 19000 ohms; trans- 
conductance, 760 umhos; amplification factor, 
14.5. 


. 


DIODE—MEDIUM-MU TRIODE 


Glass lock-in type used as combined detec- 
tor and amplifier in battery-operated receivers. 
Outline 12, OUTLINES SECTION. Tube re- 
quires lock-in socket. Filament volts (de), 1.4; 
amperes, 0.05. For electrical characteristics, re- 
fer to glass-octal type LH5-GT. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in battery-operated receivers. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Filament volts (dc), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate and grid- 
No.2 (screen) volts, 90 (110 max); grid-No.1 
volts, 0; plate ma., 1.6; grid-No.2 ma., 0.35; 
plate resistance (approx.), 1.1 megohms; trans- 
conductance, 800 zmhos. 
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MANUAL 


ILC5 


1LC6 


1LD5 


ILE3 


1LH4 


ILN5 


RCA RECEIVING TUBE 


SHARP-CUTOFF PENTODE 


Glass octal type used as rf or if am- 
plifier in battery-operated receivers. 
Outline 18, OUTLINES SECTION. 
Tube requires octal socket and may be 
mounted in any position. When used 


IN5-GT 


in ave circuits, the 1N5-GT should be only partially controlled to avoic 


sive reduction in receiver sensitivity with large signal input. 


FILAMENT VOLTAGD (DO)... eo 8 ee ea Glee Sey eee cites 
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Direct INTERELECTRODE CAPACITANCES:* 
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*With shield connected to negative filament terminal. 


Typical Operation: CLASS A, AMPLIFIER 


FENG Wh OLCREG CLIO VOCE NOL) 6 oo in os atts ne meets ew de wis segunes 
Grid-No.2 (Screen) Voltage (110 volts mar)....-.......4.seeee cues 
OL SE Se 2? an ear aa ee eee ented tre oire ore Ora 
Plate Resistance (Approx.).. 0.0... ccc cece eee eee e meee ees 
DPGUMNAUOR 86 IG pele ae sles ee eR dae Kee eRe eee EO Nie 
Transconductance at —4 volts bias (Approx.)..............008 bguhys 
POMEL G TOO atiste 5 usd wa flele 310s sce aoe era so we GNC tvs aR TLE Sos 
PRICE MOUTECID is bo ces wes Fee okie 6b eos VER e Sew Cems ede ste 


DIODE—POWER PENTODE 


Glass octal type used as combined detec- 
tor and power output tube. n battery-operated 
receivers. Filament volts (de), 1.4; amperes, 
0.05. Typical operation of pentode unit as class 
Ai amplifier: plate and grid-No.2 (screen) volts, 
90 (110 max); grid-No.1 volts, —4.5; plate ma., 
3.1; grid-No.2 ma. (zero-signal), 0.6; plate re- 
sistance (approx.), 0.3 megohm; transconduct- 
ance, 800 umhos; load resistance, 25000 ohms; 
output watts, 0.1. This isa DISCONTINUED 
type listed for reference only. 


IN6-G 


REMOTE-CUTOFF PENTODE 


Glass octal type used as rf or if amplifier in 
battery-operated receivers. Outline 18, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.05. Typical 
operation as class Ai amplifier: plate volts, 90 
(110 max); grid-No.2 (screen) volts, 90 (110 
max); grid-No.1 volts, 0; plate resistance 
(approx.), 0.8 megohm; transconductance, 750 
umbhos; transconductance (approx.) with —12 
volts on grid-No.1, 10 wmhos; plate ma., 2.3; 
grid-No.2 ma., 0.7. 


1P5-GT 


BEAM POWER AMPLIFIER 


Glass octal type used in the output stage 
of battery-operated receivers. Outline 17, OUT- 
LINES SECTION. Tube requires octal socket. 
Filament volts (de), 1.4; amperes, 0.1. For elec- 
trical characteristics and ratings, refer to type 
3Q5-GT with parallel filament arrangement. 
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1Q5-GT 


MANU 


HCA RECEIVING TUBE MANUAL 


G2 


(4) 
o4 


PENTAGRID CONVERTER 


Miniature type used in lightweight, 
portable, compact, battery-operated re- 
ceivers. Outline 10, OUTLINES SEC- 

( TION. Tube requires miniature seven- 
ac contact socket and may be mounted in 
(tion, For general discussion of pentagrid types, see Frequency Conversion 
ey hi ah APPLICATIONS SECTION. For filament considerations, 

ype 


Pp 


On TRS 


BERAGE (DO). 30.4 rare gash vas tsk coke 
14 ner... he te a eee rs ae 
0.05 )TRODE CAPACITANCES (No external shield) : 
ree 7.0 ppt 
0.007 max ze mul 
3 , pat 
10 BB to Grid Noi 2220020777 ie oe | 
Mama Plata. .. .agobes i gah dpabe era eco ante. 0.1 max aut 
Hatings: 
90 ++ £0. Rc AR Res eel 5 eitieae maison a we 90 
90 Me BPAND-NO.4 (SCREEN) VOLTAGE..............00cceeenes 67.5 Head bec: 
0 BMPAND-NO.4 SUPPLY VOLTAGB.......... 0.000. ceesvveeee 90 max volts 
18 8 (WONTROL-GRID)'BIAS VOLTAGE..................0e0008 0 min volts 
78 MMIGNAL CATHODE CURRENT..........0... 0.00 cceeeee 5.5 max ma 
7 : Piperation: 
: RBBB 45 67.5 90 90 
0.3 snid-No.4 Voltage 45 67.5 45 67.5 bite 
Voltage 3 ae 0 0 0 0 volts 
REBOOT » 5s: :5::a:0-4-aae tM oee ie ea ck 2 0.1 0.1 0.1 0.1 megohm 
Wanee (Approx.)..... 0.6 0.5 0.8 0.6 megohm 
Wh Transconductance................. 235 280 250 300 umhos 
_) Hine for conversion trans- 
elative of approx. 5 umhos............ -9 -14 -9 -14 volts 
ppl vies diaig ROR Sip iare swe obs oa 0.7 1.4 0.8 1.6 ma 
Pp Bnd-No.4 Current. ...........00003 1.9 3.2 1.9 3.2 ma 
MEDD... 6. iv sgh ete elecdie arae tee ae 0.15 0.25 0.15 0.25 ma 
Bee Current... .asls-76e 08 TR Phot 2.75 5 2.75 5 ma 
ty lrunweonductance between grid No.1 and grids No.2 and No.4 tied to plate (not oscillating) 


yately 1400 wmhos under the following conditions: grid: os 4 3 eri 
ete nc ere eae 4 grids No.1 and No.3 at 0 volts; grids No.2 


OPERATION CHARACTERISTICS 
TYPEIRS 


=1.4 VOLTS DC 


Fe. ya 
Ww GRID- |GRID-|GRID- 
Z|PLATE|Ne28| Nei | NE 
SIVOLTS| N24 |RES. 1G 

iz VOLTS/MEG.|REN | J 


HPENATION CHARACTERISTICS 


ree IRS 
feria voOLTs OS Alas a5 
Beare vours| seo Bae [de | [ie 
675 Bee j . rt 
mee DO! 90 1675 | 0! | 250 


OAD N*) VOLTS=0 

Nee RN24 VOLTS=675, 

##| RES.=0.1 MEG, 

08 MA. (RECOMMENDED MIN.) 


1) (1 CUR. VARIED BY ADJUSTMENT 
OF OSCILLATOR VOLTAGE 

VOLTS ON GRIDS N22 & N24 &80N 
TILAMENT=0 


*OBTAINED BY ADJUSTMENT 
OF GRID-N21 VOLTS TO GIVE 
INDICATED VALUES. 
OSCILLATOR VOLTS ONGRIDS 
N2&2RN24RONFILAMENT =O 


oO 


a 


w 


nN 


EY 
CATHODE MILLIAMPERES 
CONVERSION TRANSCONDUCTANCE-MICROMHOS 


“12 -8 -4 
GRID-N23 (CONTROL-GRID) VOLTS 
92CM-6097TI 


oF 0. 0. y 
WW) (OSC.-GRID) MILLIAMPERES (I¢)) 
92CM-6098T! 
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RCA RECEIVING TUBE MANU: PEA RECEIVING TUBE MANUAL 


*@ 


» 


AVERAGE PLATE CHARACTERISTICS 


POWER PENTODE 


G 
Miniature type used in output '@ TYPE IT4 
184 stage of lightweight, compact, porta- ¥ Ete ide tictiip ody 2 
ble, battery-operated equipment. e© x ; 
Types 184 and 384 are identical ex- Ob 
cept for filament arrangement. Out- G3 


line 10, OUTLINES SECTION. Type 1S4 requires miniature seven-con 
and may be mounted in any position. For ratings, typical operation, an 
refer to type 384 with parallel filament arrangement. For filament consi¢ 
refer to type 1U4 and ELECTRON TUBE INSTALLATION SECTIC 
ment volts (de), 1.4; amperes, 0.1. 


DIODE— ac) 
SHARP-CUTOFF PENTODE ray t L 
185 Miniature type used in light- 
weight, compact, portable, battery-op- sc@ Ww ) 40 80 20 voit 200 per ve 
erated receivers as combined detector & 


and af voltage amplifier. Outline 10, 
OUTLINES SECTION. Filament volts (de), 1.4; amperes, 0.05. Tub 
miniature seven-contact socket and may be mounted in any position. 


6) BEAM POWER AMPLIFIER 


trical characteristics, curves, and application, refer to type 1U5. _ Glass octal type used in output stage of 
ag 
\ battery-operated receivers. Outline 17, OUT- 
| ) LINES SECTION. Tube requires octal socket. 
_ : , Filament volts (de), 1.4; amperes, 0.05. For 1T5-GT 

REMOTE-CUTOFF PENTODE A r) r- filament considerations, refer to type 1U4. Typi- 
y (i G3 cal operation as class Ai amplifier with fixed 
114 . Miniature type used in light- { -. oe pte nd - oath —— volts, 90 (110 
weight, compact, portable, battery-op- volts, é. ; ‘Skee “aan. Gucemer pads hg 

erated receivers as rf or if amplifier. >) tne. (wero-signal), 0.8; grid~-No.2 ma. (maximum signal), 1.5; plate resistance, 0.25 meg- 


Wluetance, 1150 umhos; load resistance, 14000 ohms; total harmonic distortion, 7.5 per 


Because of internal shielding feature, coved 


an external bulb shield is not needed, 
but socket shielding is essential if minimum grid-plate capacitance is to b 


Outline 10, OUTLINES SECTION. Tube requires miniature seven-cont \ i P) SHARP-CUTOFF PENTODE 
and may be mounted in any position. For filament considerations, refer tot j ) '! Miniat t d f if 
iniature type used as rf or i 
amplifier in stages not controlled by U4 


r+ ave in lightweight, compact, portable, 
battery-operated equipment. Because 
the screen can be operated at the same 


PIDAMENT VOLTAGD (DO)... n.d a0 eke cet ce Thee eee eauions 
NO LEAREMNO® CSLRRINITT 5 cies te pains Sari ees BGR le ¥ 4s she Dale eine Os oeeies 
Direct INTERELECTRODE CAPACITANCES:* 


Grid NGOs) to Plate 565 585 cs Spies digo ce nase soe ve bees eeene 0.01 ; 
Reterieten Seder ee cick Rs ox erect ates Fe vss ei ean nln ea oven ee gabe 3.6 » the plate, a voltage-dropping resistor is not needed. For typical operation 
Outpt re a sieve vines ae tee cieteve east rcren ses eoccn es cress ae 7.6 fanee-coupled amplifier, refer to Chart 8, RESISTANCE-COUPLED 


Pik SECTION. 


* With close-fitting shield connected to negative filament terminal. 


CLASS A, AMPLIFIER 


Maximum Ratings: 


SDS Nuhises (S\N once saath tats: 7aet ear eee 90 BOD (DO)... « onsets nratace euvsteas alae tien Eaeeoeiracata 1.4 volts 

GRID-NO.2 (SCREEN) VOLTAGE. ..... 0... cece cere eee tence eeeeee 67.5 rs ee ere pe ee 0.05 ampere 

GRID-NO.2 SUPPLY VOLTAGE.......... ccs cccc cece reser eercsecceee 90 PPh. WOTRODE CAPACITANCES:* 

GRID-NO.1 (CONTROL-GRID) VOLTAGE. .. 1.2... ee eee eee e eee reeeenne SED WILE... 0:0 s:sahine Dain eu eae walnens eenb ores aed Nie 0.008 max ppt 

TOTAL CATHODE CURRENT...........cccceveccccccececcccccccccs GO UUMIIBIIIED (00 UCU c rr ttre eter e rete ence eee eee e ees eeens 3.6 pet 
ene eke mere Cerro wen 7.5 ppl 

Typical Operation: whield connected to negative filament terminal. 

TOWNES MOMDEM OS oie. k v5 oles w35..1 bo byb-dr0 35a, Vieivialeseie 45 67.5 90 90 

Gee MOS VOUGME: nas ans cciscavecetsaseares 45 67.5 45 7 Ratings: CLASS A, AMPLIFIER 

MOTTO SAV OLEOE aa Vis ks ele dine pp ee\o 990.8< 0 0 0 wav 

Plate Resistance (Approx.).............00005 0.35 0.25 0.8 J BN) VonraGa a RAs ae aaa ee ee 110 max volts 

Transdonductante. fon. oss Suen viens Sereies ees 700 875 750 nd yes RS BORON 8 BR ATe Semin a leA ns ae Sea: 110 max volts 

i 5 Hoh GRID) VOLTAGE: 

Grid Bias for transconductance of 10 umhos..... -10 -16 -10 Blas Value 

Plate Current. ; 1.7 3.4 1.8 vce ee eee errr ees . “ max — 

Grid-No.2 Current... ........seeeceeeeeeeeees 0.7 1.5 0.65 7 i CURRENT 3 e 7 ear = 
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RCA RECEIVING TUBE MANU RECEIVING TUBE MANUAL 


Typical Operation: Ie DIODE—SHARP-CUTOFF 


Big ete ee ae era a WTO EEE he ey Aree area Yee (+) 
Grice Nora UO ltaee Fr ctor ooh oe Oh eNO ae on ee ec 90 ~*~ PENTODE 
GUANG LA WOMABOL Oy ouch ccale eee erie ck See TOT he Lean oles 0 4. 6)%lp pa + ‘ 
Plate Resistance (Approx.)........+:- 1.5 oeel / Miniature type used in light- 1U 5 
Use sels ie)... > feet ao ANE Rt RRR Re 900 Tt ight t table, b -Op- 
a j A?) weight, compact, portable, battery-op 
eee ee ee Te " erated receivers as combined detector 
GrtdENGS Gurren tect oc, hee ss Bed eed Nectar os 0.45 and af voltage amplifier. Diode unit 


is located at negative end of filament 

‘pendent of the pentode except for the common filament. The 1U5 is 
the 185 but utilizes an improved structure which greatly reduces any 
tywurd microphonic effects. In addition, the diode unit is effectively 
fyam the pentode unit to prevent “play-through”. Outline 10, OUT- 
TION. Tube requires miniature seven-contact socket and may be 
') any position. For typical operation as a resistance-coupled amplifier, 
‘url 2, RESISTANCE-COUPLED AMPLIFIER SECTION. For fila- 
Weration, refer to type 1U4. 


INSTALLATION AND APPLICATION 


Type 1U4 requires a miniature seven-contact socket and may be mo 
any position. Outline 10, OUTLINES SECTION. 


The filament power supply may be obtained from dry-cell batterit 
storage batteries, or from a power line. With dry-cell battery supply, the 
may be connected either directly across a battery rated at a terminal po! 
1.5 volts, or in series with the filaments of similar tubes across a power sup 
sisting of dry cells in series. In either case, the voltage across the filamen 


not exceed 1.6 volts. REED (D0) . «55 nchagnaneeieten eT aaa cae ee 1.4 volts 


REEERD)» «+ 9: s:arslera getcetalalpatslomnce yom 0.05 ampere 

With power-line or storage-battery supply, the filament may be op 
series with the filament of other tubes of the same filament-current rating. 
operation, design adjustments should be made so that, with tubes of rate 


Hating: CLASS A, AMPLIFIER 


BEY 6 0 0 0s orev Nod aleiere Salome ety sag Selsey ts gy sieve ele 90 max volts 


teristics, operating with all electrode voltages applied and on a normal lin \ a ee tees Pte eee ee ese e eset ees ee teste ee res 90 max volts. 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell ( MGL-cniD) Vorsican ie ee eae Sanam ae 
charger) or 2.2 volts per cell (with a charger), the voltage drop across the BV aLUG. ... chile Cee tel Se eta ee cee 50 max volts 
will be maintained within a range of 1.25 to 1.4 volts with a nominal MEBIUG, .. . shots nuipqictsh ING see ave lo pem oe eeeis aoe 0 max volts 
of 1.3 volts. Wiles (Pentode Unit): 

In order to meet the recommended conditions for operating filaments Ac on coarasccrnandcas cosnncre eo. ir 67.5 volts. 
from dry-battery, storage-battery, or power-line sources, it may be necessi at THE e dense eee eee eeeecereceescassesesree 67. : volts 
shunting resistors across the individual 1.4-volt sections of filament. Ave 0.6 ra 
ELECTRON TUBE INSTALLATION SECTION for additional filam whanien 625 umhos 
siderations. ; a ry = 


AVERAGE PLATE CHARACTERISTICS 


AVERAGE PLATE CHARACTERISTICS 


PENTODE CONNECTION PENTODE UNIT 


! T 


® 


— 
TYPE 1U4 jrre 1US 
E¢=l.4VOLTS DC #\,a VOLTS Dc 
‘vs GRID-N22 VOLTS =90 He We2 VOLTS =67.5 

br [| 

‘ mae 

we 

a 

Sl/ 

ay 7 

2 

53 

0.6) 

< 

a 

a 


So So 
nv rs 
PE Se 
i 


N 
| 
|| 
|| 
| 


PLATE VOLTS 


0 100 
PLATE VOLTS 
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RCA RECEIVING TUBE 


HALF-WAVE VACUUM RECTIFIER 


Glass type used in ac/de or automobile 
receivers. Outline 25, OUTLINES SECTION. 
Tube requires four-contact socket. For heater 
1 =-V considerations, refer to type 6AT6. Heater volts 
(ac/dc), 6.3; amperes, 0.3. Maximum ratings as 
half-wave rectifier: peak inverse plate volts, 
1000; peak plate ma., 270; peak heater-cathode 
volts, 500; de output ma., 45. 


POWER TRIODE 


Glass type used in output stage of ra- 
dio receivers and amplifiers. As a class 


MANU 


fA RECEIVING TUBE MANUAL 


ferably be shunted by a suitable filter network to minimize grid-bias 
produced by current surges in the cathode resistor. 


"4's are operated in push-pull, it is desirable to provide means for 
\iilependently the bias on each tube. This requirement is a result of the 


OF 


o— transconductance of these tubes—5250 micromhos. This very high value 
‘3 1 AS somewhat critical as to grid-bias voltage, since a very small bias- 
‘ihe produces a very large change in plate current. It is obvious, there- 

| the difference in plate current between two tubes may be sufficient to 

the system seriously. To avoid this possibility, simple methods of inde- 

P ‘i ode-bias adjustment may be used, such as (1) input transformer with 


fiilent secondary windings, or (2) filament transformer with two inde- 
lament windings. With either of these methods, each tube can be biased 


2A3 


A, power amplifier, the 2A3 is usable \ 
either singly or in push-pull combi- o~ 


) #06 to obtain circuit balance. 


POWER PENTODE 


Glass type used in output stage of ac-oper- 
ated receivers. Outline 29, OUTLINES SEC- 
TION. Tube requires six-contact socket. Except 
for its heater rating (2.5 volts ac/de; 1.75 
amperes), the 2A5 has electrical characteristics 
identical with type 6F6. This type is used prin- 
cipally for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass type used in ac-operated receivers 
chiefly as a combined detector, amplifier, and 
ave tube. Outline 27, OUTLINES SECTION. 
Tube requires six-contact socket. Except for its 
heater rating (2.5 volts ac/dc; 0.8 ampere), 
and within its 250-volt maximum plate rating, 
the 2A6 has electrical characteristics identical 
with type 6SQ7. This type is used principally 
for renewal purposes. 


PENTAGRID CONVERTER 


Glass type used in ac-operated receivers. 
Outline 27, OUTLINES SECTION. Tube re- 
quires small seven-contact (0.75-inch, pin-circle 
diameter) socket. Except for its heater rating 
(2.5 volts ac/dc; 0.8 ampere) and its interelec- 
trode capacitances, the 2A7 has electrical charac- 
teristics identical with type 6A8. Complete 
shielding of this tube is generally necessary. 
This typeis used principally for renewal purposes. 


TWIN DIODE— 
REMOTE-CUTOFF PENTODE 


Glass type used as combined detector, ave 
tube, and amplifier. Outline 27, OUTLINES 
SECTION. Tube requires small seven-contact 
(0.75-inch, pin-circle diameter) socket. Except 


- F 
nation. 
REAM COUUAGUMLAC/ DO) oc s'on cc ee ed Ge eden dey s/c sie pleidbet ou 2.5 
eR pe ONTEMEROT ons 21 Ss. oy 445 SAG Fd 2% Aly 0,0 hye sels hee ee ose g 2.5 0000 ohms. 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
OS a YS ee ae age ae Sees oe ae 16.5 oO 
Reed Sth MEME ET as os 5. 5.4, or sho, aisik «0 304 elgubicdaln s-a.3 2 a Bia olm sayely 8°s)0, 0m 7.5 a) 
eee Te PAPA g 55,5 ve ocean dls noe u Me on ps oes Does a ese eee 5.5 ; y 
Maximum Ratings: CLASS A, AMPLIFIER iT i or 
3 
NEMS orien v5 5.064005 65455 OAS FRM Md Es ha by BROS Sh 300 ' 
STIR MALT RINGE AUNOIY sie oa lbs sS Ki alee oS oko hag HE Suet Oe ce rie yelalea s sei 15 A r 
6) 
Typical Operation: 4 
aE REMME SJ ole as pics: 4 9'a:pi0e GR a|N BES 46 S's a Ti0 sche 2s aes Bro Bw a> e 250 
CNTR OU 6.4 015 Gis o iAlai bis Aveo sicine pte Oss ag naseneeed xs 7 
WAP MECOIG, Crs in dhe os-+v lun » Gites bc beNieinele She 2s weiee te a eS Eas Po ., 
TMRMERT EP RCUOE,, os Ocaras wowing Covet seure neces SETYE te tb OF $s Sa as 
eee CRU OEME MIRC iso far5.3's fs a's ibiciedivieisle oa '0 s'e\ ole si snpie.s ss aieleoltme Udita es, + cae Dc 
Rep ee MR NNEE INO gore cs dai tespiheeivaa’s Bun ete 610 tneik © 6d vim Oe Oe 9B we, 98 Be — ay 
MRO os. en ee vate kh tbe sss ope mes neta & ie | 
DSCONE TAAPMONIC DIMCOLHON she. ccc sin ww ca te Sb baie ad Dam ale we ae ? ; ) K 
en NEUE B's unis Seats otal tt alnbls vp soe eeeinld o,s & SL 7Bs eons Z A 
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER a 
Ree MMMNRIE A AMY 9.49 os bie ee Paw Be foie FPL Win kG ew HRA EY is 7 4 
DATE DOMOIPATION 3030s cccce Cred ee Peete ete set bed oes obs Piette’ 
Typical Operation (Values Are For Two Tubes): Fixed Bias Cathode B 
Ua SG) OE ee oe eee urs ee ee, — 300 4 
poy Qe Tas 8 Batre rhc BOO 2) <a nee ae Sear car Rees -6' 74 Ae 
COTH ase MIAE NURMINEIDY < s.5's. 5 0ts.s5 6a odes s erties © cleo 6.0 ele ob Sie pl dinie wie i $5 ie) 
GPCPASA AML EAU KOULTOIE & o Ssiers wise a.a:5 oon oe ne ein awl 0 ole bie epsie end 8 iot 
Maximum-Signal Plate Current... 0... ieee cee eee stn eeesaes ces 147 saan 
Effective Load Resistance (Plate-to-plate) ............--:0.-00000- 3000 ay : 
VOPR ELMO ROMIC LIBUOLEIOR 5 6a. Fase 'n bd oo boo oS /o-s'e ele Pr ee, ae ia ' 6x 
TOMA eee este oot aii ia asths vs git as anh apeeebes cersa tcc b A 
* Grid voltage referred to mid-point of ac-operated filament. ) 
" 
INSTALLATION AND APPLICATION 
Type 2A8 requires a four-contact socket and should be mounted in 
position. Horizontal mounting is permissible if pins 1 and 4 are ina ih 
plane. Outline 34, OUTLINES SECTION. It is especially important that i, 
like other power-handling tubes, should be adequately ventilated. i 
The values recommended for push-pull operation are different f) 01 | 
ventional ones usually given on the basis of characteristics for a single i Sse 


values shown for Push-Pull Class AB, operation cover operation with J 
and with cathode bias, and have been determined on the basis of no f)) 
flow during the most positive swing of the imput signal and of can “ 
second-harmonic distortion by virtue ot the push-pull circuit. The cath 
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for its heater rating (2.5 volts ac/dc; 0.8 ampere) 
and its interelectrode capacitances, the 2B7 
has electrical characteristics identical with type 
6B8-G. This type is used principally for re- 
newal purposes. 


ditt 


/iyentional type of input coupling may be used provided the resistance 
tie wrid circuit by this device is not too high. Transformers or impedances 
tended. When cathode bias is used, the de resistance in the grid circuit 
exceed 0.5 megohm. With fixed bias, however, the dc resistance should 


2A5 


2A6 


2A7 


2B7 


RCA 


2E5 


3A8-GT 


amplification factor, 65; plate resistance, 0.2 megohm; transconductance, 325 y»mhos; pla 
Typical operation of pentode unit as class Ai amplifier: plate volts, 90 (110 maz); grid-No 
(110 max); grid-No.1 volts, 0; plate resistance, 0.8 megohm; transconductance, 750 ~»mhos} 


RECEIVING 


TUBE 


ELECTRON-RAY TUBE 


Glass type used to indicate visually by 
means of a fluorescent target the effects of a 
change in a controlling voltage. It is used as a 
convenient means of indicating accurate radio 
receiver tuning. Outline 25, OUTLINES SEC- 
TION. Tube requires six-contact socket. Ex- 
cept for its heater rating (2.5 volts ac/dc; 0.8 
ampere), the 2E5 has electrical characteristics 
identical with type 6E5. This type is used prin- 
cipally for renewal purposes. 


DIODE—TRIODE—PENTODE 


Glass octal type used as combined detector, 
af amplifier, and rf amplifier in battery-operated 
receivers. Filament has mid-tap so that tube may 
be used with either 1.4- or 2.8-volt de filament 
supplies. Filament volts 1.4 (parallel), 2.8 
(series); amperes 0.1 (parallel), 0.05 (series). 
Typical operation of triode unit as class A: am- 
plifier: plate volts, 90 (110 maz); grid volts, 0; 


1.5; grid-No.2 ma., 0.5. This type is used principally for renewal purposes. 


3LF4 


3Q4 


3V4 are identical. Refer to type 3V4 for ratings, typical operation, cu 


BEAM POWER AMPLIFIER 


Glass lock-in type used in output stage of 
ac/dc/battery portable receivers. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Filament volts (de) 1.4 (parallel), 2.8 
(series); amperes 0.1 (parallel), 0.05 (series). 
For electrical characteristics, refer to glass-octal 
type 3Q5-GT. 


POWER PENTODE 


Miniature type used in output 
stage of lightweight, compact, portable, 
battery-operated equipment. Outline 
10, OUTLINES SECTION. Except for 
terminal connections, types 3Q4 and 


installation considerations. 


3Q5-GT 


series filament arrangement, filament voltage is applied between pins 2 a 
parallel filament arrangement, filament voltage is applied between pin 8 
2 and 7 connected together. For additional filament considerations, refe 
3V4 and ELECTRON TUBE INSTALLATION SECTION. 


BEAM POWER AMPLIFIER 


Glass octal type used in output 
stage of ac/dc/battery portable re- 


ceivers. Outline 17, OUTLINES SEC- F+ 


TION. Tube requires octal socket and 
may be mounted in any position. For 
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MANU 


G2 


@) G 
"fH 


@) 
onic 


NC 


HEA RECEIVING TUBE MANUAL 
Avrungement Series Parallel 
Voiracn (De)..... Prat Ser one 2.8 1.4 volts 
MNT . «0: «. scien aie/fateea Oa 0.05 0.1 ampere 
Hatings: CLASS A, AMPLIFIER 
Series Parallel 
Wiaun 110 max 110 max volts 
») ¥ (senwen) Vottace 110 max 110 max volts 
1) ONAL CATHODE CURRENT... 6 max 12 max ma 
Dperation: Series Parallel 
: SWI ok at 90 110 85 90 110 volts 
I | ORS orn. Sochormarn 90 110 85 90 110 volts 
OE eer Fe RA. 4.5 -6.6 - -4.5 -6.6 volts 
WP flieNo. 1 Voltage............. 4.5 6.1 Si 436 vbr volts 
ED Hac 2 + a°s5 3p aplecina arly a en 8.0 8.5 7.0 9.5 10 ma 
§ Ourrent (Approx.) ...... Pee § 10 ae | 0.8 1.3 1.4 ma 
See CADDYOX.) 0 © ex reece Oe” "O17 0.07 0.09 0.1 megohm 
IUD « 5, «<= «ia sse\nce-eualagnintelacdvenaters 2000 2000 1950 2200 2200 umhos 
Ss ens nn 8000 8000 9000 8000 8000 ohms 
Ma wenle Distortion............... 8.5 8.5 5:66 6.0, 66,0 per cent 
me Mignal Power Output........... 230 330 250 270 400 mw 


POWER PENTODE 


Miniature type used in output 
stage of lightweight, compact, portable, 
battery-operated equipment. Outline 
10, OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 


384 


Afiangement Series Parallel 
AGE (DO)... fae OMe ean Gee days 2.8 1.4 
SODENT 5... 5a. «epee vials ere Situs 0.05 0.1 
Ratings: CLASS A; AMPLIFIER 
Series Parallel 
SEO, ,.... de agewGr weer Menta 90 max 90 max 
® (WORBEN) VOLTAGE.................. 67.5 max 67.5 max 
PH MIGNAL CATHODE CURRENT.......... 4.5% max 9 max 
4*)MUM-SIGNAL CATHODE CURRENT...... 5.54% max 11 max 
yeh |.4-volt filament section. 

_—_! Series Parallel 
ASPs co cee ee 67.5 90 67.5 90 
CMCOARO: oie 5 5:5 .0-atg une PM as amet elas 67.5 67.5 67.5 67.5 

1 (Control-Grid) Voltage............... sal a fi -7 7 

- Puna No. 1 Woltage.w ores wen con cls ee 'é 7 7 T 
Rumiaee Curtent..; 235 .tca ves ot cnae ees SO0fa.671 7.2 Ta 

ei Cirid-No. 2 Current......./.........- 2 oead 1.5 1.4 
BOO : 5.5.9... gee BP Ge eens ou aes: Odin gO 0.1 0.1 
INA so ao oro AR See degen few aa a 1400 1425 1550 391575 
BNE ois ys. 4 «RE cee Meo gee sk Peaie aisles 5000 8000 5000 8000 
mnie Distortion: 22. coi teee oceans: 12 13 10 12 

We Mignal Power Output................ so 160" 295 180 270 


4» le mounted in any position. Types 384 and 184 are identical except for 
! wrrangement. Type 3S4 features a filament mid-tap so that tube may be 
yither with a 1.4-volt battery supply or in series with other miniature tubes 
1} 060-ampere filaments. For filament considerations, refer to type 3V4 and 
tHON TUBE INSTALLATION SECTION. 


volts 
ampere 


RCA RECEIVING TUBE 


MANU 


AVERAGE PLATE CHARACTERISTICS 


TYPE 354 
Ef¢=4 VOLTS DC GRID-N22 VOLTS = 67.5 
PARALLEL FILAMENT ARRANGEMENT 


30 ASD €: net VOLTS EC 


GRIDT 


1=0 


PLATE (ip) OR GRID-N22(iC2) MILLIAMPERES 


POWER PENTODE 


Miniature type used in output 

3V4 stage oflightweight, compact, portable, 
battery-operated equipment. Except 

for terminal connections, types 3V4 

and 8Q4 are identical. Both feature 

filament mid-tap so that tubes may be used either with a 1.4-volt ba 
or in series with other miniature tubes having 0.050-ampere filaments. 


Filament Arrangement 
FILAMENT VOLTAGE (DC)... : 
PIUMMNT CURRENT 1.5 is pec dinctsawee sees 0.1 
Direct INTERELECTRODE CAPACITANCES (Approx. With no external shield): 

REP, DUO UGG se Vikan Viena Shs oiertis Wasa bee ee 

PRG sf iach oe Xe ic Amik Prine ATS Oe aan oo vale s e's a0 5.5 

WPCONG le ce aye hisies Serb cp aes she aed noe ves ene coe sera 3.8 


Maximum Ratings: 


PORUE VOUTAGR 526.05 oi. cnietia vince eb tise Feta stewie beat 90 max 90 max 
GRIDINO. 2 (SCREEN) VOLTAGE, 626. 506s sevve cn cevsee pes 90 max 90 max 
TOTAL ZERO-SIGNAL CATHODE CURRENT.... 6a 
TOTAL MAXIMUM-SIGNAL CATHODE CURRENT..........-.-+ 64 max 12 max 
# For each 1.4-volt filament section. 


Typical Operation: Series Parallel 
PTO OLENGG NAMES OG cies rie od G75 aie Wik ace oie % Sokhe,s Geiss 3-0 90 85 90 
IGRI Otis OCR a nin ss hoc Sb auto op ce base VA phere noes 90 85 90 
Grid-No. 1 (Control-Grid) Voltage... .......... ee eee eens -4.5 -5 

PEG HE RTIG=NO. P VONAGE so 6 ok ccc es chew eielee se eees 4.5 5 
Zero-Sighal Plate Current... .. ccc ccc ese e seca eesensces 7.7 6.9 
Zero-Signal Grid-No. 2 Current. ..........0.eeeeeseeeeees ae 1.5 

Plate Resistance (Approx.)s 0... c ced a cree e esc ececsenee 0-3 0.12 
TBFANSCONGUCtANCO 5s a ic whee beeen a sepdesiaces as 2000 1975 

WGRAE ELOBIBNMROO Ses 5 ols oi aig oWiodle Beinn ene Came T TEMS A 10000 10000 

"Potel Harmonic Distortion. 50... 6.660 d ssc tee ee cee nse eses ¥ 10 
Maximum-Signal Power Output...... 2.0... cece eee eee eee 240 250 


INSTALLATION AND APPLICATION 


Type 3V4 requires miniature seven-contact socket and may be 
any position. Outline 10, OUTLINES SECTION. 
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HOA RECEIVING TUBE MANUAL 
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* filament power supply may be obtained from dr i 

2 : f y-cell batteries, f 
Watteries, or from a power line. With dry-cell battery supply, the filament 
tohnected either directly across a battery rated at a terminal potential of 
, 0! in series with the filaments of similar tubes across a power supply con- 


#/ (ry cells in series. In any case, the volta i 
cs wove ce ge across each 1.4-volt section of 


With power-line or storage-battery supply, the filam i 
with the filaments of other tubes of the same peta hii te 
wration, design adjustments should be made so that, with tubes of rated 
riot les operating with all electrode voltages applied and on a normal line 

#f 117 volts or on a normal storage-battery voltage of 2.0 volts per cell 

: opin: ra a (with a charger), the voltage drop across 
olt section of filament will be intai ithi 

Pita pce Cee ee within a range of 1.25 to 1.4 


: 


weries operation of the sections, a shunting resistor must be 
; co! 
the section between the F- and Fn, the filament mid-tap, to bec pen 
turrent in this section which is in excess of the rated maximum per section 
Hihor tubes in a series-filament arrangement contribute to the filament cur- 


me iby A Nene shunting resistor may be required across the entire 
' 0 . 


series filament arrangement, filament voltage is applied bet i 
#7, For parallel filament arrangement, filament voltage is arate bettas 
f and pins No.1 and No.7 connected together. Refer to ELECTRON 
INSTALLATION SECTION for additional filament considerations. 
tories filament arrangement, the grid-No.1 voltage i 
, F ge is referred to F-. I 
lament arrangement, the grid-No.1 voltage is referred to Fm, the Sana 


" AVERAGE PLATE CHARACTERISTICS 


TYPE 3V4 


Eg=l4 VOLTS DC GRID-N@2 VOLTS= 
PARALLEL FILAMENT ARRANGEMENT 7 


Ss 


100 12: 
PLATE VOLTS 
92CM-6255TI 


FULL-WAVE VACUUM RECTIFIER 


Po, _ Metal type used in power supply of radio 
L 6 equipment having large de requirements. Out- 
line 7, OUTLINES SECTION. Tube requires 

octal socket. Vertical tube mounting is pre- 5T4 
A ferred but horizontal mounting is permissible if 
pins 2 and 8 are in vertical plane. Filament 
bireP pel 5.0; amperes, 2.0. Maximum ratings 

asa -wave rectifier are the s: 

pe hioia ame as for type 
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RCA RECEIVING TUBE MANUA HCA RECEIVING TUBE MANUAL 


Typical Operation: FULL-WAVE RECTIFIER ‘ 
Filter Input Capacitor Choke INSTALLATION AND APPLICATION 
to-Plate Supply Voltage (RMS)........ ia Reed tes Aaa 900 1100 - 

Peete aad poy nite nae yh ip. la Bed eee ae - The base pins of the 5TP4 fit the duodecal socket mounting. In order to 

Total Effective Plate-Supply Impedance Per Platet ............ 150 ve the maximum socket insulation, the contacts for high-voltage pins Band 

xe aut Poe sriahlgue CO SA ta lA A a fe fmwent, should be removed. The socket should be made of high-grade, are- 

ERGO, KOULEPOING aye.c go bec sive h tans, «/r-cin/5le Vestas qeteigheeie,®. Fie. 225 225 - : 3 u . 

DC Output Voltage at Input to Filter (Approx.): | insulating material and should preferably be designed with baffles. The 
At hal@loadreurrent (1225 we.).,.is, 0k RA Se SS 530 465 *hould be supported by a metal holder at the large end of the tube. The 5TP4 
Kt falldoad:surrent. (22binas) hy. de ya 40 de 3 Sos se eRe 480 450 tw operated in ariy position. 

Voltage Regulation (Approx.): 

Tislf-load to TUU-1GAd CUITONE . iv o. < oes. oe ooo eee ome t “a 50 A typical reflective optical system 


+ When a filter-input capacitor larger than 40 yf is used,it may be necessary to use more p 
impedance than the value shown in order to limit the peak plate current to the rated value, 


/ for use with the 5TP4 is illustrated in the 
accompanying sketch. It consists of a 


spherical collecting mirror and a cor- 

36” recting lens located at the center of cur- 

PROJECTION KINESCOPE | ail vature of the mirror. The illustration also 
A oeotnit shows the location of the face plate of 


Projection-type kinescope used in 

5TP4 television receivers having a reflective rae 
optical system. Features a metal- 

backed, white fluorescent screen hav- 

ing high brightness and contrast. High- 

light brightness of the projected picture is about 15 foot-lamberts when 
is operated at 27 kilovolts. Utilizes electrostatic focusing and magnetic di 
Has solid deflection angle of 50° approx. Maximum bulb diameter is 5-1/8 
maximum overall length, 12-1/8 inches. Outline 37, OUTLINES SHC 
Provided with small-shell duodecal 7-pin base and a recessed small ca 


the 5TP4 and the location of the viewing 
screen with respect to the mirror and the 
correcting lens. 


The neck external conductive coat- 
ing must be grounded. Connection to the 
coating may be made by a flexible band 
around the base end of the coating, or by 
a soft brush contact attached to the bot- 
tom of the yoke. Unless the coating is 
grounded, it may assume the potential 
of anode No.2 and thus break down the 
yoke insulation. 


PPL ECTION 


yout 


‘| PLATE 
PA HTP4 
Emir MCT RGIS (RCS (IIO) cratyereie da ple aisteia aS Is e's, RAS Co ao loteie wT nee Ved seen 

PER CRES Paen 5. oils slaeieia stein sbcis.e ashlee sls Oh ese knee nhs se 0s eles 
DIRECT INTERELECTRODE CAPACITANCES: ai 


The coating serves to prevent corona 


A 13.70"R. 

1 Clg Sines 6° ke a a ee SE between the neck (which has an internal 
External Conductive Coating to Anode No. 2...........00sceeeeeee erence { = coating at anode-No.2 potential) and the 
yoke. Corona would act to damage the 
Maximum Ratings: ..| ‘ Ls Vg'DIA. yoke insulation and to produce break- 
NODDED: © VOMABS. 6. ive c ko nee cae ee be hee ee pew ned eet edeind gee ek 14” DIA, down in the glass of the neck. It is impor- 
ANODE-NO. 1 Voltage. . tant that the yoke insulation be ade- 

en vasa ES Bieta cea nam 9 Oe luv operation of the yoke against the external grounded coating. 
ta el Le hh Solty Othe I RO ee eee The bulb insulating (moisture-repellent) coating serves to prevent conden- 
Positive peak value #! water vapor in a conductive film over the glass surface, and as a result, 
Puak HEATER-CATHODE VOLTAGE: falic surface sparking which may be produced by such a film when a high- 
erie ges ig hela 25 one 9a a a * yradient is present is eliminated. Care must be taken not to scratch the 


Heater positive with respect to cathode. ..... 60... 0. eee eee cece eee eee : : oe ears i 
ii coating, nor to wash or wipe it with any liquid likely to soften or dissolve 


Typical Operation: 

MUSIC an CONE GO® Foci acta 6 0.0 500 id tc,s pain ol et REDE e.e ere be ee ese nes 

Anode-No. 1 Voltage Range for Focus when Anode-No. 2 
CEE ON eRe cnt t's die nave cela st fs 8 es eg es tert > as 

TeV OCR aE is sie oo) a sei kage sie ale OO Vie tie FO aye e elmin ie a oe 

Grid-No. 1 Voltage Range for Visual Cutoff®..............2.005 


tri No. 2 is incorporated in the design jof the 5TP4 to prevent interaction be- 
{ie fields produced by grid No.1 and anode No.1. However, grid No.2 may also 
| to compensate for the normal variation to be expected in the grid-No.1 


Serer GaN SR OIGURPAt one FM. auelderie fh Biel has ears tree St sik BEG RIGR sso ak » for cutoff in individual tubes. By adjusting the voltage applied to grid No.2 
Highest Anode-No. 1 Current for Anode-No. 2 Current of 200 na ‘ie consideration to its maximum rated value, it is possible to fix the grid- 
ae Oley ue Seanecl uae Soke seduce sat see csug Ce ashe hiwe at a desired value, and obtain almost the same anode-current character- 


Maximum Circuit Values: fw individual tubes having different cutoff voltages. 


Grid-No, 1-Circuit Resistance. .. 0.0.00 68 ee ee ng neh 49 RP eS ae 
* Brilliance and definition decrease with decreasing anode voltages. In general, anode- 


should not be less than 20000 volts. ’ . 
** Subject to variation of +40% if grid-No. 1 voltage cutoff is desired at —70 volts. 
° Subject to variation of +40% when grid-No. 2 voltage is maintained at 200 volts. 
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five grid No.2 draws at most only a negligible leakage current, its voltage 
obtained from a potentiometer inserted in the anode-No.1 voltage divider. 
fi grid-No.1 cutoff in this way not only makes grid drive more uniform, 
) reduces variations in anode-No.1 current. 
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RCA RECEIVING TUBE MANU 


The high voltage at which these tubes are operated are very d 
Great care should be taken in the design of apparatus to prevent the ope 
coming in contact with the high voltages. Precautions include the en 
high-potential terminals and the use of inter-locking switches to break the 
circuit of the power supply when access to the equipment is required. 


To minimize the danger of these high voltages, it is recommended 
high-voltage supply for the 5TP4 be one in which the peak current e 
short-circuit conditions is well below the value dangerous to life. 


In the use of cathode-ray tubes, it should always be remembered t 
voltages may appear at normally low-potential points in the circuit due to ¢ 
breakdown or to incorrect circuit connections. Therefore, before any p 
circuit is touched, the power-supply switch should be turned off and both t 
of any charged capacitors grounded. 


Occasionally, after a tube has been transported, fine loose particles 
tube may get on the anode-No.1 surface. When voltage is applied, there 
momentary spark which fuses or removes the particles, so that no further 
occurs. Such sparking causes no harm to the tube provided the maxim 
dissipated in the spark is kept small by use of a suitable high-voltage pow 
as recommended above. 


Pde 


{ 
Y t 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power 
supply of radio equipment having high 


5U4-G 


HCA 


RECEIVING TUBE. 


OPERATION CHARACTERISTICS 
TYPESU4-G_ E¢=5.0 VOLTS AC 


So IMPEDANCE PER PLATE = 


75 OHMS 
Pee 
£ 


DC OUTPUT VOLTS AT INPUT TO FILTER 


DC LOAD MILLIAMPERES 
92CM-607ITI 


FULL-WAVE VACUUM RECTIFIER 


ee es 
Ne) 

Glass octal type used in power 

\\ supply of radio equipment having high 

¥t,) de requirements. Outline 28, OUT- 

t LINESSECTION. Tuberequires octal 

socket and may be mounted in any 


MANUAL 


5V4-G 


The heater is designed to operate from the ac line through a step-down 


de requirements. Outline 33, OUT- Ss tor, The voltage at the heater terminals should be 5.0 volts under operat- 
LINESSECTION. Tuberequires octal Z ¢ Bilitions with a line voltage of 117 volts. It is especially important that this 
; socket. Vertical mounting is preferred " hy other power-handling tubes, should be adequately ventilated. 
but horizontal mounting is permissible if pins 1 and 4 are in vertical p eso (Ac) ‘ 
coated filament is designed to operate from the ac line through a step-do mt RD ee aces EE nt OG ORR OY SS Pe i: 4 volts 
former. The voltage at the filament terminals should be 5.0 volts under ¢ Stings: pala ae a age Sa ‘ Werte 
conditions at an average line voltage of 117 volts. It is especially impor ~ Ne . CTIFIER 
this tube, like other power-handling tubes, should be adequately ventilate We CURRENT if) ovine i 
oy  URRENT 
175 max ma 
Piperation: 
ered MMMM CRIMI OTIC, os cfelde-; ss sctte ates acto ames caeretanSes oes oe 5.0 fap - Capacitor Choke 
PSC TCE, le hy Sec e sa gidlly vals Seales a nase ca ees is ceailedegewe de 3.0 "n ] _ cede! Voltage (RMS). 05.6.5 deh ones 750 1000 volts 
Apaci 1 ek Coe eae i See 8 - f 
Maximum Ratings: FULL-WAVE RECTIFIER ilies Choke fee ee ee 8 : ohms 
PAK TNVORBE PLATE VOUAGR G6 ooo s oi cco sia cc ca ascacenessede treason’ 1550 BON. oat pea ita erect tae es 175 175 reg 
ee PEM RUN AMD Aye bac 6 fesiia ya cuksakc rauit setae tees shen or Sate 675 , mo age ore to eae (Approx.): 
MCE EY © Wasa ies tye co eh ooecie eine 4 Sie tetiniO a Fad ane eel 225 OT ccreot (LUNA ee eae 455 425 volts 
had curre: Ss Aaa Sk Re SOE De, aN yo 
- Baulat ray eee ‘7 i oe ‘ip 
mp0 full-load currQsit =. <0 os cea cid edn ey ; 40 10 volts 


Typical Operation: 
Filter Input 

AC Plate-to-Plate Supply Voltage (RMS).........--0eseeeeeeeee 
WEES DUG CAPBCHOR 5g sess i od eee wears deserters ebines 
Total Effective Plate-Supply Impedance per Plate* 
De COYLE HOKE 35 ce ec cre ne he cao nines cbc pceaeedeesis 
PSO Rpt Cire sO oe ee aN FT Dele cee eee ote hees 
DC Output Voltage at Input to Filter (Approx.): 

Ay Bals-10ed Current (IIS 0 MBs). casks ccc 550d Mess de vacinen ve 

Pe ae 1Od COLTENE (200 POR) e 3 oie S aie Sie a hs ba oo V6 bis tec te bye oie 8 
Voltage Regulation (Approx.): 

Half-load to full-load current. ....5. 050s seca sete sees edeeres 70 30 
* When a filter-input capacitor larger than 40 uf is used, it may be necessary to use mo 
impedance than the value shown in order to limit the peak plate current to the rated val u 
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td 
225 


Mier input capacitor larger than 40 yf is used, it ma; 


ow 


y be necessary to use more plate-supply 


han the value shown to limit the peak plate current to the rated value. 


FULL-WAVE VACUUM RECTIFIER 


Pp, Metal type 5W4 and glass-octal type 5W4- 
GT are used in power supply of radio equipment 
having low de requirements. Outlines 6 and 20, 
respectively, OUTLINES SECTION. Both 

A types require octal socket. Filament volts (ac), 

5.0; amperes, 2.0. Maximum ratings: peak in- 

6) verse plate volts, 1400 maz; peak plate ma., 300 
' maz; de output ma., 100 max. The 5W4-GT is a 
DISCONTINUED type listed for reference only- 
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SW4 
5W4-GT 


RCA 


5X4-G 


RECEIVING 


5Y3-GT 


is permissible if pins 2 and 8 are in horizontal plane. It is especially impo 
this tube, like other power-handling tubes, should be adequately ventil 


FILAMENT VOLTAGE (AC) 
FILAMENT CURRENT 


Maximum Ratings: 
Pera NV ME, DIATE VOLTAGE, 20. vec cccsccsccetscccerntevessrrsieds 


PEAK PLATE CURRENT 
DC Output CURRENT 


Typical Operation: 


TUBE 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
radio equipment having large de requirements. 
Outline 33, OUTLINES SECTION. Filament 
volts, 5.0; amperes, 2.0. Except for basing ar- 
rangement, this type is identical with type 
5U4-G. 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power 
supply of radio equipment having mod- 
erate de requirements. Outline 20, 
OUTLINES SECTION. Tuberequires 
octal socket. Vertical tube mounting 
is preferred, but horizontal operation 


Filter Input Capacitor 
AC Plate-to-Plate Supply Voltage (RMS).............05008 700 
Filter-Input Capacitor............ ihrer Boner econ 4 
Total Effective Plate-Supply Impedance per Plate*.......... 50 
PR cere CMO. oy ee eink oe ees oss waclee - 
DC Output Current.............. Foch Et ROTTER TES | 125 
DC Output Voltage at Input to Filter (Approx.): 

Aenai-load carrent (62:5°MA)). 200.5 se ed ene 390 

At full-loed current (125 Mis.) 2. od cee eee ee eee es 340 
Voltage Regulation (Approx.): 

iert-ioad to full-lobd cartent... 1 kent ies ects ewes 50 


* When a filter-input capacitor larger than 40 yf is used, it may be necessary to use more 
impedance than the value shown to limit the peak plate current to the rated value. 


OPERATION CHARACTERISTICS 
CHOKE INPUT TO FILTER 


TYPE 5Y3-GT 
| E¢=S.0 VOLTS AC 
INPUT CHOKE=5 HENRIES (MIN.) 


wo 
° 
to] 


type 5Y3-GT 
E ¢=5.0 VOLTS 


g 


400 


a 
° 
co} 


MANU 


NC 
(4) ( 

ea = / 

nc@) ~ 
Ohi: 
NC 
Poo 
(4) 

© 
Oi 
NC 


30 


OPERATION CHARACTERISTIE 
CAPACITOR INPUT 7O FILTER 


AC 


INPUT CAPACITOR = 4uf 
TOT. EFFECT. PLATE-SUPPLY 
I IMPEDANCE PER PLATE® 


300 


200) 


DC OUTPUT VOLTS AT INPUT TO FILTER 


OC OUTPUT VOLTS AT INPUT TO FILTER 
8 
f-} 


DC LOAD MILLIAMPERES 


40 


80 


120 160 L 


92CM-6095T 
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DC LOAD MILLIAMPERES 


ae 
|_| 


120 


92CM- 6¢ 


CA 


L(+) 
ob 


A 
oud 


De, 


“ 


RECEIVING 


Po, 


6)N¢ 
De 


TUBE 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
radio equipment having moderate de require- 
ments. Outline 28, OUTLINES SECTION. 
Tube requires octal socket. Vertical tube mount- 
ing is preferred, but horizontal mounting is per- 
missible if pins 2 and 7 are in horizontal plane. 
Filament volts (ac), 5.0; amperes, 2.0. For maxi- 
mum ratings, typical operation, and curves, 
refer to type 5Y3-GT. 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply 
of radio equipment having large dc re- 
quirements. Outline 34, OUTLINES 
SECTION. Tube requires four-contact 
socket. Vertical mounting is preferred 


FULL-WAVE VACUUM RECTIFIER 


Metal type used in power supply of radio 
equipment having moderate de requirements. 
Outline 6, OUTLINES SECTION. Tube re- 
quires octal socket and may be mounted in any 
position. Heater volts (ac), 5.0; amperes, 2.0. 
Maximum ratings: peak inverse plate volts, 
1400 max; peak plate ma. per plate, 375 maz. 
Typical operation as full-wave rectifier with 
eapacitor-input filter: ac plate-to-plate supply 


Piies) de output ma., 125. 


POWER TRIODE 


Glass type used in output stage of radio re- 
ceivers. Outline 34, OUTLINES SECTION. 
Tube requires four-contact socket. Except for 
filament rating (6.3 volts ac/de; 1.0 ampere) 
and slightly lower power output, type 6A3 is 
identical electrically with type 2A8. This type 
is used principally for renewal purposes. 


POWER PENTODE 


Glass type used in output stage of auto- 
mobile receivers. Outline 29, OUTLINES SEC- 
TION. Tube requires five-contact socket. Fila- 
ment volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation: plate and grid-No. 2 volts, 180 maz; 
grid-No. 1 volts, -12; plate ma., 22; grid-No. 2 
ma., 3.9; plate resistance, 45500 ohms approx.; 
transconductance, 2200 umhos; load resistance, 
8000 ohms; cathode-bias resistor, 465 ohms; 
output watts, 1.4. This type is used principally 
for renewal purposes. 
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MANUAL 


5Y4-G 


5Z3 


“itul mounting is permissible if pins 1 and 4 are in horizontal plane. 
volls (ac), 5.0; amperes, 3.0. For maximum ratings, typical operation, 
™, refer to type 5U4-G. 


5Z4 


Hy), 100; total effective plate-supply impedance per plate, 50 ohms; de output ma., 125. 
setion with choke-input filter: ac plate-to-plate supply volts, 1000; minimum filter-input 


6A3 


6A4/LA 


RCA RECEIVING TUBE MANU 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of ac-oper- 
ated receivers as a class B power amplifier or 
with units in parallel as a class Ai amplifier to 

A drive a 6A6 as class B amplifier. Outline 29, 
6 6 OUTLINES SECTION. Tube requires medium 
seven-contact (0.855-inch, pin-circle diameter) 
socket. Filament volts (ac/de), 6.3; amperes, 
0.8. This type is electrically identical with type 
* 6N7. The 6A6 is used principally for renewal 

purposes. 


PENTAGRID CONVERTER 


Glass types used in superheterodyne cir- 


cuits. Outline 27, OUTLINES SECTION. 
6A7 These types require the small seven-contact 

(0.75-inch, pin-circle diameter) socket. Except p(2 

for interelectrode capacitances, the 6A7 is iden- 
6A7S tical electrically with type 6A8. Type 6A7S, now 


DISCONTINUED, has an external shield con- 
nected to cathode. In general, its electrical char- 
acteristics are similar to those of the 6A7, but 
the two types are usually not directly interchangeable. Type 6A7 is used principally for rene 


G 
oS 


6A8 PENTAGRID CONVERTER 


Metal type 6A8 and glass-octal "fF = 


H ON 
nieas )™ 


6A8-G types 6A8-G and 6A8-GT used in super- 
heterodyne circuits. Type 6A8, Out- 

6A8-GT line 4; type 6A8-G, Outline 26; type 
6A8-GT, Outline 18, OUTLINES 

SECTION. All require octal socket. For general discussion 
of pentagrid types, see Frequency Conversion in ELECTRON TUBE 


BC: 6A8-GT 


TIONS SECTION. For heater and cathode considerations, refer to type 


PEE VOLTAGMCNO/DO)GK 5 - oiist serge hhc 5 tacks 3p: § Fac eae bees 6 tp bee ss 6.3 
MeO OMRONE 5 ios Ca genes sa cueras amatTS ree nde s + ages Oia eeeeee bs 0.3 


Maximum Ratings: CONVERTER SERVICE 


ENE CNECPROSMOM I Cys. 5 51s «Satara iV cia trove ss wid ard ahs asl biogas oft 67a: Ka Wie leo Ra Me 
Grips-No. 3-AND-NO. 5 (SCREEN) VOLTAGE .... 1.6.2.6 cece eee newness 
GRIDS-NO. 3-AND-No. 5 SUPPLY VOLTAGE ........ 0. cece cence e cee enees 
BID-INO. 2 (ANODE-GRID) VOLTAGE 055.055 set site ese vine ees ce tncsones 
RSET UIE IV OLTAGD 1550 rin oot tw od dace cea beep 890,80 ae 
GRID-No. 4 (CONTROL-GRID) BIAS VOLTAGE. ... 2.6... eee eee teen eee 
Py NS 9 i eae ee eo ee ke mene ee ee ee hie 
GRIDs-NO. 8-AND-NO. 5 DISSIPATION. ...6....0 cece cc ee ee ese eneneeeees 
GRID-NO. 2 DISSIPATION «0.05005 5k oe a ele eb eee Hare e tee eas eens 
"TOTAL CATHODE CURRENT 5 oo saciin 6 oss 0 div oper em aih 984 a/eis 40 gh aeierelels ae plains 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 

Heater positive with respect to cathode... 0... . cece etree eee eee 


Typical Operation: 

SRMES WMA aM cya ount)y pm aia hse’ 916:3.4,6 0 09 012 A AIEN a Soe © 100 250 
Grigte NOL SO-BNG=N 0: 5, VOLARS 6.6 5 ois cis oe hea veer eeetene 50 100 
Or tN CRONE OG os 1c eo ges ka en obese este Meer voile ee 100 - 


Grid-No. 2 Supply Voltage - 250* 
RAITT Oe ONIN NG. o's, b's oan 's 8 15:9 aad area ie obs pce R eres -1.5 -3 
Grid-No. 1 (Oscillator-Grid) Resistor...........+0.+2e+ee00- 50000 50000 
Plate Resistance (Approx.).........2-.055 0.6 0.36 
Canversion LYAMSCONGUCtANCE. 2 oe lo eee tate erence 360 550 
Conversion Transconductance (Approx.) with control-grid bias 

DERE POE ee aos. IE Pe AR Pas EMU EAS gti Coens 3 - 
Conversion Transconductance (Approx.) with control-grid bias 

ee SE La ars arena cte a EEA aewisld Ce EES O Melee & rare = 6 
ICLOLIO ON AIM. Bch hed sche Chetan: sacs te Basle Wsascre a aa ase) EH 0 1a 3.5 
Grids-No. 8-and-No. 5 Current ........ 0... csc eee ee eer ence 1.3 27 
REMEDY. RUC VIRPEMOL reg pace e airs ie stk tee hee nh 34a 4 oF 2 4 
MOE, LU TUPLOR GS shea Soin ooo aa tv ein ve edie eine 6 et Bee 0.25 0.4 
POR ERODE WUITONG os. sar seat. ode ae RATA OWI ae Se wle ss 3.646 10.6 


* Grid-No. 2 supply voltages in excess of 200 volts require use of 20000-ohmvoltage-d: 
bypassed by 0.1-yf capacitor. 
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RECEIVING TUBE MANUAL 


ELECTRON-RAY TUBE 


(a) Glass type used to indicate visually by 
; means of a fluorescent target the effects of a 
) change in a controlling voltage. It is used as a’ 6AB5 
hues )x convenient means of indicating accurate radio- J 
"1 os receiver tuning. Outline 28, OUTLINES SEC- 
A F TION. Tube requires six-contact socket. For 6N5 
ou C ) heater and cathode considerations, refer to type 
< 6AT6. Heater volts (ac/dc), 6.8; amperes, 0.15. 
Ratings: plate-supply volts, 180 maz; target 
volts 180 max, 125 min. 


K REMOTE-CUTOFF PENTODE 
Metal type used in rf and if stages of pic- 


6 ©2 ture amplifier of television receivers particularly 
ae those employing automatic-gain control. Out- 6AB7 
() line 3, OUTLINES SECTION. Tube requires 
we » octal socket. Heater volts (ac/dc), 6.3; amperes, ] 8 5 3 
0.45. Maximum ratings as class Ai amplifier: 
6) plate and grid-No. 2 supply volts, 300 maz; 
P grid-No. 2 volts, 200 maz; plate dissipation, 
3.75 max watts; grid-No. 2 dissipation, 0.7 max 
cy operation: plate and grid-No.2 supply volts, 300; grid-No.3 volts, 0; grid-No.2 series 
_ 800 ohms; grid-No.1 volts, —-8; plate resistance (approx.), 0.7 megohm; transconductance, 


~~ wrid-No.1 volts for transconductance of 50 wmhos, —15; plate ma., 12.5; grid-No.2 ma., 8.2. 


HIGH-MU POWER TRIODE 


Glass octal type used in single-ended or 
push-pull audio-frequency power amplifiers of 
the direct-coupled type in which a driver tube 
develops positive grid bias for the 6AC5-GT 


output stage. Outline 17, OUTLINES SEC- 6 AC 5-GT 
TION. Tube requires octal socket. Heater volts 
(ac/dc), 6.3; amperes, 0.4. Maximum ratings: 
plate volts, 250 max; peak plate ma. (per tube), 
110 maz: average plate dissipation, 10 max 


watts. This type is used principally for re- 
newal purposes. 


SHARP-CUTOFF PENTODE 


Metal type used in rf and if stages 6AC7 / 


of picture amplifier and the first stages : 

of the video amplifier of television re- 1 3 52 
ceivers. It is also used as a mixer or 

oscillator tube in low-frequency appli- 

Outline 3, OUTLINES SECTION. Tube requires octal socket. When tube 
i « high-gain audio amplifier, heater should be operated from a battery 
Yor other heater considerations, refer to type 6AQ5. 


(AC/DC)? Jae wetias: s sca ats eee A a Raia ano8 tse Joh PRESS See e-e vin 4 3 volts 

« = oo oty sare eratS shah agai 5 egenms Ceiee ol  Sen een noe Ome oe 45 
>TRODE CAPACITANCES (Shell connected to cathode): i> 
ee tO Plate. 0.56 hors p acter nig see teria ain einwcispee ere Ne ae 0.015 max pel 
| ppt 
5 nna 
300 max volts 
150 max volts 
300 max volts 
DinsiPATION 0 pend on 
Tet-CATHODE VOLTAGE: ars bites 
Hegutive with respect to cathode... ........ ccc e ceca cevsaes 90 max volts 
poultive with respect to cathode ............ ccc ce cece ee eee soa BOsnan volts 


RCA RECEIVING TUBE MANU, 


Typical Operation: Condition I* Condition I 


Winter Voaee. nic cant ’> crn’ ag vo alate tisk. steele rem coat g 300 
GSTG=Novd VoltnwenFo.055. RES Ae Ri SR. ale. Sills Moule 0 
Grid-No. 2 Supply Voltages 1.0.5 00. ies te ie es cece reees 150 
GHideNa, 2 Sore Weristor oF fits oss < se gm skye oale Fee ele weTs = 

Mini Catiode-Dins Resistor Fis. eis oe ee eta oe ne eos 160 
Plate Resistance CAPProks) Foo 5. stew oo a6 weld nyo a te estoy ale 4 6 Wate 1 
Desir CNICE PON 04... «oo STG Ce TARO ne ye FA ONT YS Ue 9000 
PIR Gemreltes 2 4507.5 a eee A OR Ceo came ae eed Oy 10 
AtieING SE CUPEGN ES. . O5.co Po Fs a viet Pte may Wp I aes 2.5 


* With fixed grid-No.2 supply. ** With series grid-No. 2 resistor. 
# Grid-No.2 supply voltages in excess of 150 volts require use of a series dropping resistor 
voltage at grid No. 2 to 150 volts when the plate current is at its normal value of 10 mill 


ELECTRON-RAY TUBE 


Glass octal type used to indicate visually, 
by means of two shadows on the fluorescent tar- 
get, the effects of changes in the controlling 
voltages. It is a twin-indicator type and is used 
as a convenient means of indicating accurate 
radio-receiver tuning. Heater volts (ac/dc), 6.3; 
amperes, 0.15. Maximum target volts, 150. This 
isa DISCONTINUED type listed for reference 
only. 


RCuUI- 


6AD6-G 


TRIODE—POWER PENTODE 


Glass octal type used in a push-pull ampli- 
fier circuit in conjunction with type 6F6-G. Tri- 
ode unit serves as phase inverter. Outline 28, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.8; amperes, 0.85. 
For typical operation of pentode unit, refer to 
type 6F6-G. Maximum ratings of pentode unit 
as class A: or push-pull class AB: amplifier: plate 
volts, 375 max; grid-No. 2 volts, 285 max; plate 
dissipation, 8.5 max watts; grid-No. 2 dissipation, 2.7 watts. Maximum ratings of triode uml 
amplifier: plate volts, 285 maz; plate dissipation, 1.0 maz watt. 


LOW-MU TRIODE 


Glass octal type used as class Ai amplifier 
in ac/de radio receivers. Outline 17, OUT- 
LINES SECTION. Heater volts (ac/de), 6.3; 
amperes, 0.3. Maximum ratings as class Ai am- 
plifier: plate volts, 300 maz; plate dissipation, 
2.5 max watts. This is a DISCONTINUED 
type listed for reference only. 


6AD7-G 


6AE5-GT 


TWIN-PLATE CONTROL TUBE 


Glass octal type used as a control tube for 
twin-indicator type electron-ray tubes. Outline 
24, OUTLINES SECTION. Contains two tri- 
odes with different cutoff characteristics. If ave pepe! 
voltage is applied to the common control grid in 
suitable circuit, one triode section operates on 
weak signals while the other operates on strong 
signals. Heater voltage (ac/dc), 6.3; amperes, 


6AE6-G 


for reference only. 


TWIN-INPUT TRIODE 


Glass octal type used as a voltage amplifier 
or as a driver for two type 6AC5-GT tubes in 
dynamic-coupled, push-pull amplifiers. In the 
latter service, type 6AE7-GT replaces two tubes 
ordinarily required as drivers. Outline 17, OUT- 
LINES SECTION. Heater volts (ac/de), 6.3; 
amperes, 0.5. This is a DISCONTINUED type 
listed for reference only. 


90 


6AE7-GT 


On 


0.15. This is a DISCONTINUED type listed O) 


Te) 


RECEIVING TUBE MANUAL 


ELECTRON-RAY TUBE 


Glass octal type used to indicate visually, 
by means of two shadows on the fluorescent tar- 
get, the effects of changes in the controlling 
voltages. It is a twin-indicator type and is used 
as a convenient means of indicating accurate 
radio-receiver tuning. Outline 9, OUTLINES 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.15. Ratings: tar- 
get volts, 250 max, 125 min; ray-control-elec- 
1) volls, 250 max; peak heater-cathode volts, 90 max. Typical operation: target volts, 25%: 
_) § series resistor, 1 megohm; ray-control electrode volts (approx. for 0° shadow angle), 160; 
) electrode volts (approx. for 90° shadow angle), 0. : ‘ 


6AF6-G 


SHARP-CUTOFF PENTODE 


Miniature type used in compact 
radio equipment as an rf or if amplifier 
up to 400 megacycles. Outline 10, 
OUTLINESSECTION. Tuberequires 
miniature seven-contact socket and 
Mounted in any position. The two cathode leads facilitate isolation of the 
‘| output circuits thus helping to minimize degeneration. For heater and 
fonsiderations, refer to type 6AT6. 


6AG5 


MOR (AC/DC) Una sake cate tie ce oaecs see eee 6.8 volts 
IS ion elt 4 Oe) Aa Soc: ered Ae anee, he 0.3 ampere 
put 
, apt 
Rick ; ppt 
Hatings: CLASS A, AMPLIFIER 
IRE Sere oe Ses es Re oe 300 max volts 
RERUN) VOULPAGM re core cstnls atte sirshan ain Gao. beh x aes 150 max volts. 
: BEION . ... «4 00-4 sucheiy gh eet ee 1p Ty che oeete MRM Tala feats areeret 2 max watts 
SEIP ATION. «5.4 casts cokes Ue entats Sires, nin: ede earls Aiea ee a 0.5 max watt. 
Ye CATHODE VOLTAGE: 
memative with respect to cathode... 2.0... .c cece cece cccsswene 90 max volts. 
meeitive with respect to cathode. 2... 6.1.6.5 ec cc cece scccees 90 max volts 
Dperation: 
<0 dd ea eee ae eae GeO ed 100 125 250 volts 
BEEUASO. .. ..... ch ane ce amen sian 100 125 150 volts 
Bemmenistor. .. ..cinsg hae ae 100 100 200 ohms 
meee (Approx.) Gk ke sete Buty 0.3 0.5 0.8 megohm 
SGD s 4 +.c v1 sae rere Una ER oreo 4750 5100 5000 umbhos 
1 Hine for plate current of -10 ya ...... -5 -6 -8 volts. 
ISR is ens ack arte 5.5 7.2 7 ma 
SEETON. ..: . . 55 SReNEE Ie a teeter iets 1.6 2.1 2 ma 
Hatings (Triode Connection):* 
SEL) s + 0-5 0 « Geaiera eM agin tre tay ERO ENT vt Le HO Kee 300 max volts. 
BENTION. ...... sg atonte ates ccalste pene p nee ee aieie means eres sere a rie 2.5 max watts 
Niperation (Triode Connection):* 
aun Deena eee ee eee ee ene eee renee eee eset ees 180 250 volts 
BRONSON... .-..c0tigeeenbee os aie oes 350 825 ohms 
0\6\>..5 4d, pa. ooh at acces ial abet eparblora ns 7900 11000 ohms. 
ex +: tess Riedie Regeen cst iaitan ates sp anal ahaa ae gtete te 45 42 
PE Ts Pca ete Cte conte Me eo 5700 3800 umhos 
PARE Ne ath KSPR AIG Ee 7.0 5.5 ma 


¥ tied to plate. 


RCA RECEIVING TUBE MAN 


AVERAGE PLATE CHARACTERISTICS 
16 PENTODE CONNECTION 

TYPE 6AG5 

Eg =6.3 VOLTS 
CRID-N22 VOLTS =150 


a 
+ 
me 


ry 


—— 


eR are 


a 


aS 


sea 


PLATE (1,,)OR GRID-N22 (leg) MILLIAMPERES 


300 400 
PLATE VOLTS 


POWER PENTODE 


Metal type used in output stage of video 

amplifier of television receivers. Outline 6, OUT- 

LINES SECTION. Tube requires octal socket. 

6AG7 Heater volts (ac/dc), 6.3; amperes, 0.65. Maxi- 
mum ratings as class A: video voltage amplifier: 

plate volts, 300 max; grid-No. 2 volts, 300 maz; 

plate dissipation, 9.0 max watts; grid-No. 2 dis- 

sipation, 1.5 max watts. Typical operation as a 

class Ai amplifier: plate volts, 300; grid-No. 2 


volts, 150; grid-No. 1 volts, -3; peak af grid-No. 1 volts, 3; zero-signal plate ma., 30; m 
plate ma., 30.5; zero-signal grid-No. 2 ma., 7; maximum-signal grid-No. 2 ma., 9; pl 
130000 ohms; transconductance, 11000 zmhos; load resistance, 10000 ohms; total harmon 


7 per cent; maximum-signal output watts, 3. 


POWER PENTODE 


Miniature type used in compact 
equipment as a power amplifier. Out- 
6AK6 line 10, OUTLINES SECTION. Tube 
requires miniature seven-contact 
socket and may be mounted in any 
position. For heater and cathode con- 
siderations, refer to type 6AT6. 


HEATER VOLTACE (AC/DC) ab ste 
SB UamaaNietS POND IOR EES hy chs Gs a stave ic siete we do 8, Sie ie deo acy Gib iaid gfe ig er W alahe cia ere ame 
Direct INTERELECTRODE CAPACITANCES (Approx. with no external shield): 

RRR TNE a MORRO 2 woul go tiny fieieict adad> si inves wighacs By b/echinse Wins, ste lyafe > ate vo 


DRG se oa shige Os ws Sus Fo lee wus ise Mah HUG 0S S0b eas Dee EIt OS A ee ae 
1 | eRe. GETS TEL Scr er OCC I A CEES eke ee eee} 
CLASS A, AMPLIFIER 
. = Triode# 
Maximum Ratings: Connection 
PNT VOLTA ie bs ols a5 cea 5 ch hree wnkt cadet en gabeenesee 300 max 
GRID No. 2 (SCREEN) VOLTAGE. ..... 22... ee- cesses eee ees ad 
PRAM DISSIPATION. 0213.20 oe coc eee bie d eels seks Cowes 3.5 max 
GHineNO. 2 DISSIPATION < «2 616. casio ss cee ec niee s ele elees eee = 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................- 90 max 
Heater positive with respect to cathode..........---++-+ 90 max 


CA RECEIVING TUBE MANUAL 


Pperotion: Triode # Pentode 


Connection Connection 
Ae a ease hn eet Pees 180 180 volts 
{Muppressor) ..... it reek ty eh ee ere Ie = Connected to cathode 
; at socket 
| oe + + + + sO Raa ena Uars ib, {eles Gis teaisiehe Memune’s - 180 volts 
muaget... ss Hwee Tae eb ole ethane ae = = 
MONO. | Vokbadbite . isin swies so oeene 4444 caaae¥s 3 3 ie 
emabe Curretit $s. /c8 rah estas ete tect, 12 15 ma 
- 2.5 ma 
0.0044 0.2 megohm - 
9.3 - 
2100 2300 umhos 
12000 10000 ohms 
5 10 per cent 
ti 0.26 p hay | watts 
(ance in the grid circuit under maximum rated conditions should not exceed 0.5 megohm 


hae operation and 0.1 megohm for fixed-bias operation. 
» Sand grid No. 3 tied to plate. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


600 


92CM~ 63 TYPE 6BAK6 


E¢=6.3 VOLTS 
GRID-N@ 2 VOLTS=180 


50 100 150 200 250 300 350 400 
PLATE VOLTS 
92CM-6450T 
it) “2 
_ 
TWIN DIODE 


Miniature, high-perveance type 
1 (7) p used as detector in FM and television 6AL5 
% circuits. It is especially useful as a 
ratio detector in ac-operated FM re- 
ceivers. Each diode can be used in- 
willy of the other or combined in parallel or full-wave arrangement. Res- 
fejuency of each unit is approximately 700 megacycles. Outline 8, OUT- 
NWCTION. Tube requires miniature seven-contact socket and may be 


0.12 it] ; j 
3.6 | in any position. For heater and cathode considerations, refer to type 6AT6. 
4.2 BRAG (AC/DC) artnet oes ci wheal te ois carte eee 6.3 volts 
BEBONT. SHI Te 2 ee en Cae Se See 0.3 
)/MNLBCTRODE CAPACITANCES: ; ~— 
Nw, | to Cathode No. 1, Heater, and Internal Shield*........... 3.2 put 
ec Nw. & bo Cathode No. 2, Heater, and Internal Shield**.......... s S82 pul 
300 » No, 1 to Plate No. 1, Heater, and Internal Shield®............ 3.6 ppt 
300 » No. 2 to Plate No. 2, Heater, and Internal Shield® ......... > 3.6 Pyne 
2.75 meh to Plate NasSie aoc foes an a a en a eae Fy 0.026 max fina 
0.75 f\tting external shield connected to Cathode No. 1. 
{\(ting external shield connected to Cathode No. 2. 
90 {\(\t\ing external shield connected to Plate No. 1. 
90 {\(ting external shield connected to Plate No. 2. 


fitting external shield connected to ground. 
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RCA RECEIVING TUBE MANU 
————————————— Ow. 


hbcabiibin Ration HALF-WAVE RECTIFIER od to the negative side of the de plate supply which is furnished either 

PUA INVERSH PLATE: VOLTAGD sc seo. asthe. doc baer ae naaseniienaeen $e 420 ‘ly power line or the ac line through a rectifier. Under i 

Peak I : routac - ' rec . any circumstances 
EAK PLATE CURRENT PER PLATE 3 jer-cathode voltage should be kept within ratings. If the use of a large 


DC OurpeuT CURRENT PER PLATE 


PEAK HEATER-CATHODE VOLTAGE...........000eeeceecceecseeeereeeees 330 \» hocessary in some circuit designs, it should be bypassed by a suitable 


Hyfwork or objectionable hum may develop. 


Typical Operation: : ; 
ill wervices, precautions should be taken to insure that the dissipation 


mC Pinte Vy osae pers tate CIONLO) «i... 5 2+. 010.2. 0:8 scar sa.ce sacle 6 oie espe oc vii o8 150 : 
Min. Total Effective Plate-Supply Impedance 300 hol exceeded with expected line-voltage variations, especially in the cases 
DC Output Current per Plate... 0.2.2... 5s cence eee eee eee ee ee es 9 hlaw operation. When the push-pull connection is used, fixed-bias values 
1), of each typical screen voltage can be used without increasing distortion. 

H * . ° 
BEAM POWER AMPLIFIER : (ype of input coupling used in class A; and class B, service should not 


™ loo much resistance in the grid circuit. Transformer- or impedance- 
(levices are recommended. When the grid circuit has a resistance not 
jin 0.05 megohm, fixed bias may be used; for higher values, cathode bias 
fel, With cathode bias, the grid circuit may have a resistance as high as 
froater than, 0.5 megohm. ; 


Miniature type used as output 

§ AQ 5 amplifier primarily in automobile re- 
ceivers and in ac-operated receivers. 

Within its maximum ratings, the per- 

formance of the 6AQ5 is equivalent to 

that of larger types 6V6 and 6V6-GT. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


FAAP ER TV ODERGI (AC/OO) otc cdi sc ctea seb cs Seis Mud sea ede pe se ee cpu eee 6.3 TYPE 6AQ5 
EIRATER CURRENT... 6c ccs hone ae en tes ous ese weenie tienes es 0.45 +15 | pte o 
Direct INTERELECTRODE CAPACITANCES (Approx. With external shield):. . . . lb —- Becee, eave san | ees ee nae w 
GHOINGRIE Pies cat meee. eT eta cote ts 0.17 ome “ 
Cj Og) By yee ES eee Oe ol ON RE ras Cane Aa 8.0 fas 10 a ree | 302 
MME RTT ars cris oe vied Soc sia s Mines ON 4 18 tn > Pele CONS HERS ELS 28 11:6 \ is a 4 
‘ 202 
CLASS A, AND CLASS AB, PUSH-PULL AMPLIFIER es +5 iz 
Maximum Ratings: t = = 4 =e — a5 eet al 10 3 
Ee UwMMIOOET RGM En Mont once tet 64s Sn pmieioitens Ahh ne 3s Fes meter UoRO 250 = TS) See cies fg A ve 2 
CARR Cie VOUAGSED, .i:-5- pats pia ast iero wate s orcs seu ses 250 ite ° 2 
PMOERIPACION Sos 0065 seins b eis tee 8-8 day > 12 \ 'y i rc) 
GERED=INGs, 2 DVIGRIPATION 0. 2s)0 bi iess.o 6 5) oes oo 0 4S oso ge elpdimp nese ted veeis ele ' GRID-N21 VOLTS Eci=-5 
PBAK HBEATER-CATHODE VOLTAGE: mi 
Heater negative with respect to cathode... 2.0.06... 0 cece cece cere eeee : 90 hl Sarat —t = 
Heater positive with respect to cathode... 0.2... 6.6 ec eee eee eens 90 =!0 
if =e 
\ =15 a 


Typical Operation: 
Same as for type 6V6-GT within the limitations of the maximum ratings. 


DO% ANG Fran 
PLATE VOLTS 92CM-4807T! 


INSTALLATION AND APPLICATION 


Type 6AQ5 requires a miniature seven-contact socket and may be 
in any position. Outline 18, OUTLINES SECTION. 


When the heater is operated on ac with a transformer, the wind 
transformer which supplies the heater circuit should operate the hea! 
recommended value for full-load operating conditions at average lin 
Under any condition of operation, the heater voltage should not be 
vary more than 10% from the rated value. When the 6AQ5 is used in a 
receivers, the heater terminals should be connected directly across the 6-vo 


Use of type 6AQ5 in a series string arrangement should be limited 
with the same heater-current rating. If it is necessary to use the 6AQS 
with tubes having different heater ratings, shunt resistors are required. 
ELECTRON TUBE INSTALLATION SECTION for additional heat 


erations. 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as a combined 
detector, amplifier, and ave tube in 6AQ6 
compact radio receivers. This type is 
similar to metal type 6Q7 in many of 
its electrical characteristics. Outline 10, 
sIN WS SECTION. Tube requires miniature seven-contact socket and may 
ted in any position. For typical operation as resistance-coupled amplifier 
fy Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION For 
\onsiderations, refer to type 6AT6. ; 


, 16 ( 
BRRAGD (AC/DO) rr nit vanes oe ceawien Deets cee eens ae 6.3 volts 


PUAKENT 
EEBAONT «5 onc foster ich let Vitsdy, duh cbitasenstntogae 0.15 
The cathode of the 6AQ5 should preferably be connected direc ‘ ee TRODE CAPACITANCES (Triode Unit):° pose a 
electrical mid-point of the heater circuit when the heater voltage is sup Sa shode a:b SERRE Tore age atest kee 1.8 aut 
a transformer. When the 6AQ5 is operated in receivers employing a 6- : ‘ nd 
ed 


‘ee fitting shield connected to cathode. 


battery for the heater supply, its cathode circuit is tied in either directly 
94 


RCA 


RECEIVING TUBE 


Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER 


Heater negative with respect to cathode... .... 0.0... .0cecececececee 
Heater positive with ROR OT COCALO 5 Sesrg a aS t.5-Sr 50H 5" 01 siese neUalene tt a. eos ave 


Characteristics: 


RT ER Tete SIsS Sie he Neh Che FG aks Stan Me Tieneilectin 100 
RELORMMCEGO ale tA oats sik Sp Oia s alend so Ae Sias Re oe -1 
Amplification Factor 70 
Plate Resistance 61000 
Transconductance 1150 
MEER ONES 51, fase, 4 cvs 9 8G 00s PsGAG ele oa», esn anche State ste 0.8 


DIODE UNITS 


P Two diode plates are placed around a cathode, the sleeve of which is common to the 
oon biasing of the triode unit of the 6AQ6 is not suitable. For diode operation curves, 


AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 


TYPE 6AQ6 
Eg = 6.3 VOLTS 


MANU 


POA RECEIVING TUBE MANUAL 


DIODE UNITS 


») diode plates are placed around a cathode, the sleeve of which is common to the triode unit. 
» plate has its own base pin. For diode operation curves, refer to type 6SQ7. 


INSTALLATION AND APPLICATION 


ype OAT requires miniature seven-contact socket and may be mounted in 


3 Pellion, Outline 10, OUTLINES SECTION. 
58000 ¥ fn the heater is operated on ac with a transformer, the winding of the 
1? iwer which supplies the heater circuit should operate the heater at the 
, eided value for full-load operating conditions at average line voltage. 


siy condition of operation, the heater voltage should not be allowed to 
* than 10% above the rated value. When the 6AT6 is used in automobile 
, the heater terminals should be connected directly across a 6-volt battery. 
» receivers that employ a series-heater connection, the heater of the 6AT6 
Operated in series with the heater of other types having the same heater- 
{ rating. The current in the heater circuit of the 6AT6 should be adjusted to 
fel value for the normal supply voltage. Refer to ELECTRON TUBE IN- 


LATION SECTION, Filament and Heater Power Supply, for a discussion 
/ivement of heaters in series-heater or ‘‘string’’ connection. 


ie cathode of the 6AT6 when operated from a transformer, should preferably 
feeted directly to the electrical mid-point of the heater circuit. When oper- 


PLATE MILLIAMPERES 
“ > 


Saas 
4.0 AAV, 
PRAY 
AAA Le 


TWIN DIODE—HIGH-MU TRIODE 


Miniature type used as a combined 
detector, amplifier, and avec tube in 
automobile and ac-operated radio re- 
ceivers. The 6AT6 is similar to type 
6Q7 in many of its electrical charac- 
teristics and in its applications. 


6AT6 


Re OA BOD 5. 55 ore. - 507 0 0,5) + Rav asd we apse wid ea aa nnmaner< 
SERRE MTR MOI pee ciahainc gia eh ak sad dies. oN. oe antes MOET ks Clo eas 


Triode Grid to Cathode and Heater. . 


Triode Plate to Cathode and Heater.:...........ccccceaccccseceecuce 
PAGE EOLA ING cot, LHIOGS CULIG 55 ic, c/eiiaiel ends 6 d:0:00.d%e'e.4-cu sin lb veers 


Maximum Ratings: 


PET OM MONMMIEG Sc vege 8 ee hos on Cat ne hces meee hee nak 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode.........0..ccccceeeccccccees 
Heater positive with respect to cathode. ........cccccccccccccccecuce 


Characteristics: 


pRB CLUE olan IL 2 aa Sy. Sac. 0s4b S89 ais 4 281s Maw ccantewileian® be. + 100 
ARATE Se, cen honkarevel ov cle Seoie aoa aad stent oe bony -1 
MCR EXO MCU 5 0: oat sic ats". ais's Signs cle's she elas sheets. bal 70 
NOONE 53 oni sl sll /n'g 'w'a'4 Siefe'sie' ose" 0’ alse 9(g.8's.4,0d-9 06 54000 
PeMPREOTURUCURBAG S35 «10's 'o shiek bicaiou sad Urdee Siew hc eaiee va 1300 
Plate Current 0.8 


| | 
za 


fe 


fi receivers employing a 6-volt storage battery for the heater supply, the 
J» circuit is tied in either directly or through bias resistors to the negative 
»/ the de plate supply which is furnished either by the de power line or the 
# (hrough a rectifier. In circuits where the cathode is not connected directly 
jwater, such as in a series-heater connection, the voltage difference between 
(er and cathode should be kept within the tube ratings. If the use of a large 
/ \n necessary between the heater and cathode in some circuit designs, it 
/\/ be bypassed by a suitable filter network or objectionable hum may develop. 
‘The triode unit of the 6AT6 is recommended for use only in resistance-coupled 
te, Refer to the RESISTANCE-COUPLED AMPLIFIER SECTION, Chart 
typical operating conditions. 

rid bias for the triode unit of the 6AT6 may be obtained from a fixed source, 
w « fixed-voltage tap on the de power supply or from a cathode-bias resistor. 
ild not be obtained by the diode-biasing method because of the probability 
Jalo-current cutoff, even with relatively small signal voltages applied to the 
tircuit. 


AVERAGE PLATE CHARACTERISTICS 


. TRIODE UNIT 


TYPE 6AT6 
E ¢=6.3 VOLTS 


500 600 
92CM-6610T 


300 400 
PLATE VOLTS 
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RCA RECEIVING TUBE MANU HCA 


H 


SHARP-CUTOFF PENTODE @ 


Miniature type used in compact "*@ 
radio equipment as an rf amplifier es- \ : 
pecially in high-frequency, wide-band c3\ \a ; 
applications. It is also used asalimiter '* Oe 
tube in FM equipment. Outline 10, Gi 
OUTLINES SECTION. Tube requires miniature seven-contact socket 
be mounted in any position. For a discussion of limiters, refer to ELE 
TUBE APPLICATIONS SECTION. For typical operation as resistane 
amplifier, refer to Chart 8, RESISTANCE-COUPLED AMPLIFIER Sf} 
For heater and cathode considerations, refer to type 6AT6. 


WEAR VORTECR, (ACL OOS 0 oy rocaieik artis ds ev hein ts. see a oh Us ib 6.3 
PAPE CURRENT Moe Nek att th, rotted. bo po hidiedy oceans. 0.3 


6AU6 


Pec G lib, (8 7° a a i nin a earn max 
Pom OKS, Gol! ot OE onthe RA ee, ee Me See es : ar 
ON Gane Rt Wa wile SASS ct Ny Edd Siskin s COSiec sh aR ES sak bA conti 5.0 


Maximum Ratings: CLASS A, AMPLIFIER betane Pentogs 
reneee escape Connection Connection © Phy 
Gnip-No.? (sonmpn) Vourage. 2222000000000 IE ome CO vs 
GRID-No.2 SUPPLY VOLTAGE. ....... p = 300 
PLATE DISSIPATION........... Aare 3.2 max 8 maw 
GRID-NO.2 DISSIPATION....... a Tibet ies Lega - 0.65 nae 
a he i i ae) VOLTAGE ‘ ; 
egative bias value.......... . 

Positive bias value.............. 0 pe bs nae 

ha HEATER-CATHODE VOLTAGE: — (i)* 
eater negative with respect to cathode................. 

Heater positive with respect to cathode................. 30 fae 30 nan * 

be sen eee (Pentode Connection): 
IME OM BRO Aero BSG I< an veleinpip scerwioisis nh eal ot 100 250 250 

Grid No.3 (Suppressor) . . . 
Grid-No2 Voltage... Hag  Saghode at ence 
SEU Eeies EM OLR Ma a0 5 Sieh Viees ice Ahsroine, pvaversis. «a bye yiden —f -l =] / 
Plate Resistance (Appro: Biers Pare tics cine corr 0.5 1.5 1.0 \ 
Prangeondoctanpes., «.. iic.%fs sikh Mots vn) pced aris 3900 4450 5200 
Grid-No.1 Bias for plate current of 10 wa........ 4.2 5.2 6.2 ; 
Piste umrertee school Sat. Cee eS 5.2 7.6 10.8 
GrddeNone Current "6.6. cescc i castes ssdeee. 2:0 3:0 4.3 (1) 

i fs i . . ' 
Typical Operation (Triode Connection):} 
NATE ON OLUMRE 55.59 np dv nan 058 sMcdndde ace ala BAS 250 4 
Grid Voltage:........ ae —4 
Amplification Factor 36 
Plate Resistance. . + ama SAE Ie a alsie. Gane | etme Sone 7500 
Transconductance RENE «Sa pe lee ees aa ee, Skee. 4800 


Rei PURE MONEE: rate Pe oS os ls 15,c:5h hk pkdnaW' ded ovnp2 & 1S ML Oe oc,’ 5 RGR GURY 12.2 
+ Grid No: 2'and grid No.8 tied to plate. 9° : 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 6AU6 

Ef = 6.3 VOLTS 
GRID-N® 2 VOLTS = 100 
GRID-N£ 3 VOLTS =0 


xu 


RECEIVING 


TUBE 


POWER TRIODE 


Glass octal type used in output stage of 
radio receivers. Outline 38, OUTLINES SEC- 
TION. Tube requires octal socket. Except for 
filament rating (6.3 volts ac/dc; 1.0 ampere) 
and slightly lower power output, this type is 
identical electrically with type 2A3. 


DIRECT-COUPLED POWER TRIODE 


Glass type used as class Ai power amplifier. 
One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
Outline 29, OUTLINES SECTION. Tube re- 
quires six-contact socket, Heater volts (ac/dc), 
6.3; amperes, 0.8. Characteristics of input and 
output triodes as class Ai amplifier follow. Input 
triode: plate volts, 300 maz; grid volts, 0; plate 


TWIN-DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube. Outline 26, OUT- 
LINES SECTION. Tube requires octal socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Within 
its triode maximum plate-voltage rating, this 
type is similar electrically to type 6S\7 and 
curves under that type apply to the 6B6-G.This 
type is used principally for renewal purposes. 


TWIN-DIODE— 

REMOTE-CUTOFF PENTODE 

Glass types used as combined detector, am- 
plifier, and ave tubes. Outline 27, OUTLINES 
SECTION. These types fit the small seven-con- 
tact (0.75-inch, pin-circle diameter) socket. Ex- 
cept for, interelectrode capacitances, the elec- 
trical characteristics of the 6B7 are identical 
with those of type 6B8-G. Type 6B7 is used 
principally for renewal purposes. Type 6B7S, 


TWIN-DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type 6B8 and glass octal type 6B8-G 
are used as combined detector, amplifier, and 
ave tubes. Outlines 4 and 26, respectively, 
OUTLINES SECTION. Tubes require octal 
socket. Type 6B8-G requires complete shield- 
ing of detector circuits. Heater volts (ac/dc), 
6.3; amperes, 0.3. Maximum ratings of pentode 


MANUAL 


6B4-G 


6B5 


§ \ulput triode: plate volts, 300 maz; plate ma., 45; plate resistance, 24000 ohms; load resistance, 
jo, output watts, 4. This type is used principally for renewal! purposes. 


6B6-G 


6B7 
6B75S 


MCONTINUED, has an external shield connected to the cathode. In general, its electrical 
+ terintics are similar to those of the 6B7, but the two types are usually not directly interchangeable. 


6B8 
6B8-G 


‘lass Ai amplifier: plate volts, 300 maz; grid-No.2 (screen) volts, 125 max; grid-No.2 supply 
1), 100 max; grid-No.1 volts, 0 min; plate dissipation, 3.0 max watts (6B8), 2.25 max watts (6B8-G); 
‘io, 2 dissipation, 0.8 max watt. For typical operation asa resistance-coupled amplifier, refer to 
6, RESISTANCE-COUPLED AMPLIFIER SECTION. 


8 
" Pp ° 
\ (a) (3) REMOTE-CUTOFF PENTODE 
G. 
SRIDERST SOR 3) ()"* Miniature type used as rf ampli- 
4 fier in standard broadcast and FM re- 6B A6 
WV x  eeivers, as well as in wide-band, high- 


PLATE(Ib) OR GRID-N22(Ic2) MILLIAMPERES 


CG frequency applications. This type is 

Gi similar in performance to metal type 

1/. The low value of grid-plate capacitance minimizes regenerative effects, 
ile the high transconductance makes possible high signal-to-noise ratio. 


99 


Baa a ee ee Tr 
300 400 
PLATE VOLTS 


92CM-661IT 
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RCA RECEIVING TUBE MANU =A  RECEMVal 


HEATER VOLTAGE (AC/DC). . 

TERA MOL DEEN, SSO SOE eee ee nas nk ee ee ek owe aie a 0.3 

DIRECT INTERELECTRODE CAPACITANCES (No exudes shiel 
ee Be eS ers ae eas . 0.0035 max 
B65) ih. Wa caren SR en a nk BA : 5.5 


syatem. 


Maximum Ratings: CLASS A; AMPLIFIER 


PRAT N OUTROM: oi 00.5 ie aes os va 
GRID-N0.2 (SCREEN) VOLTAGE 
GRID-No.2 SuPPLY VOLTAGE. . 
PLATE DISSIPATION. .........-.5% 


GRID-NO.1 (CONTROL-GRID) VOLTAGE: 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6BA6 
Ep = 6.3 VOLTS 
GRID-N2 2 VOLTS = 100 
GRID-N% 3 VOLTS = 0 


NG TUBE MANUAL 


Pe aes. ER oan gc iene +.reminte.iore beeae isobar: : 
WMMTUEMOE AMOR clei hs og 4 fate cweteeks Secs teste berede cn lee 
PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode..... asad odchasitctame, kites 
Heater positive with respect to cathode... 2.0.0.0... ccc cece cece seen 


Typical Operation: 


PU EOS Nal a gin k,n coi Ie Bot AAG OR Nar ed 100 250 
PUTO AM OETOMMON): «6.55.55. F0g% union sacs wile dws ebb aun Hee Connected to cathode 
Ors oo Red as SS a a oe a 100 100 

RUM REO RNR ARGMININSSS chs s sie sik sie scccleses Se vis nen acne tats 68 

FiRGe SOS RtOS CADDIOR:):, exis de choses cde ies did amr e able del tee 0.25 

wi eee Biss Sara aes been ieee ne 4300 

Grid-No.1 Bias (Approx.) for transconductance of 40 umhos.. -20 

Plate htt 8 5 Oe 10.8 


INSTALLATION AND APPLICATION | 


Type 6BA6 requires miniature seven-contact socket and may be mou! 
any position. Outline 10, OUTLINES SECTION. For heater and cathoe 
siderations, refer to type 6AT6. 


300 co 
PLATE VOLTS 


AY PENTAGRID CONVERTER 


f e2 ps 
Control-grid bias variation will be found effective in changing the voll a wo aetl type used be scabtchid 
the receiver. In order to obtain adequate volume control, ilable gr } ; in superheterodyne circuits In bo e 
‘ an vee A c3 standard broadcast and FM bands.The 


voltage of approximately 50 volts will be required. The exact value will 
upon the circuit design and operating conditions. This voltage may be ob 
depending on the receiver requirements, from a potentiometer across a fixed 
. voltage, from a variable cathode-bias resistor, from the ave system, or 


combination of these methods. ATION SECTION. 


The grid-No. 2 (screen) voltage may be obtained from a potentiom 
bleeder circuit across the B-supply source, or through a dropping resistor fr 
plate supply. The use of series resistors for obtaining satisfactory control ¢ 
No.2 voltage in the case of four-electrode tubes is usually impossible bee: 


BRAGS (AC/DC) 6 swisha es pire 
SENT... 5 ch eee ae ee was & 
Jy enwLecTRODE CAPACITANCES (No external shield): 

Wii to All Other Electrodes (RF Input). ..............eeceeeee 
fy All Other Electrodes (Mixer Output). ........ 0. ces eeeeeeeee 


6BE6 is similar in performance to 
metal type 6SA7. For general discus- 
whtagrid types, see Frequency Conversion in ELECTRON TUBE AP- 


secondary-emission phenomena. In the 6BA6, however, because grid No. SB y,1 to All Other Electrodes (Osc. Input)............ssceee sees 
tically removes these effects, it is practical to obtain grid-No.2 voltage th BED to Plates <:.\cutninidag ne qureitns apruvtavieenettitete caigee Ns 
series-dropping resistor from the plate supply or from some high interm 4 ns — NOB. oo eee eee eee eect e eee eect ee eee neces 
voltage providing these sources do not exceed the plate-supply voltage. Wil SI 0 ail Gi eed Eisast Cemean ise: 


method, the grid-No.2-to-cathode voltage will fall off very little from mini 
maximum value of the resistor controlling cathode bias. In some cases, 
actually rise, This rise of grid-No.2-to-cathode voltage above the normal mai 
value is allowable because both the grid-No.2 current and the plate curr 
reduced simultaneously by a sufficient amount to prevent damage to the ti 


m Ratings: 


should be recognized that, in general, the series-resistor method of obtainin om ets Moot Vikwaoe!s. 
No.2 voltage from a higher voltage supply necessitates the use of the MEBPATION. 3 . chistes poles oils 
cathode-resistor method of controlling volume in order to prevent too high ())nD-No.4 DISSIPATION. ...... 


age on grid No.2. When grid- No.2 and control-grid voltage are obtained 
manner, the remote ‘‘cutoff’’ advantage of the 6BA6 can be fully realized . 
ever, it should be noted that the use of a resistor in the grid- No.2 circuit 
an effect on the change in plate resistance with variation in grid-No.3 (supy 
voltage in case grid No.3 is utilized for control purposes. ‘ 4 


100 


4 VOLTAGE: 


HA tiu-CATHODE VOLTAGE: 


jronitive with respect to cathode 


MMe.) to Cathode............... 
wile to All Other Electrodes Except Grid No.1...........0.00e00- 


bias value s.ii6/s1y.daalts 4 0 ss 


CONVERTER SERVICE 


SPAOS. .. ...i:5 Ceara ane a autes 


SEPBODE CURRENT 6.02 4.5. cups os 0h ch acpicln sad so fv pstevow bis Sagas 


f tiegative with respect to cathode.........ese cee cececeteceneee 


00 
92CM~-6609T 


6BE6 


on 


Nor 


max 


7 One 


300 max 
100 max 
300 max 
1.0 max 
1.0 max 


No. 3 (suppressor) may be connected directly to the cathode or it may 
fwyative with respect to the cathode. For the latter condition, the grid- 
{age may be obtained from a potentiometer or bleeder circuit, or from 


RCA RECEIVING TUBE MA NEM HCA RECEIVING TUBE MANUAL 


Typical Operation (Separate Excitation):* TWIN DIODE— 

¥ 

Plate Voltage. . . 

Grids-N 0.2-and-N' .4 (Screen) Voltage. MEDIUM-MU TRIODE 

Grid-No.3 (Control-Grid) Voltage. . . Mini E 

Grid-No.1 (Oscillator-Grid) Resistor. . . . H iniature type used in compact 6 E 
Plate Resistance (Approx.)........ radio equipment as combined detector, B 6 


Conversion Transconductance. .. 0 is. secs es naeee ness se 
Conversion Transconductance 

(Approx.) with grid-No.3 bias of -30 volts .............. 
eg et ET Re SE, Ree eee wear eee yo 
Grids-No.2-and-No.4 Current. 0.0.0.0... see ce eeepc eeeee 
Apart aoe ODVOD Gs oe a co’ b las os lg pie ty. lite Baio orlty. vob Nas ogeiiane = 3 z 
BE RMB as Witt: COMEPOSIG 6-5 kino 05 0s) 080is 9 3 2 rahe a CRs 5 11.3 11.3 
Note: The transconductance between grid No.1 and grids No.2 and No.4 connected to pl 
lating) is approximately 7250 umhos under the following conditions: grids No.1 and No 
grids No.2 and No.4 and plate at 100 volts. Under the same conditions, the plate current I : 
the amplification factor is 20. 
* The characteristics shown with separate excitation correspond very closely with those 
self-excited oscillator circuit operating with zero bias. 


amplifier, and ave tube. The triode 
unit is particularly useful as a driver 
for impedance- or transformer-coupled 
| slages in automobile receivers. It is equivalent in performance to metal 
wily, Outline 10, OUTLINES SECTION. Tube requires miniature seven- 
| socket and may be mounted in any position. For typical operation as a 
fe coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AMPLI- 
NHCTION. For heater and cathode considerations, refer to type 6AT6. 


INSTALLATION AND APPLICATION ; aa taags hon ee ge OO A ae OO Ode es eae 
Type 6BE6 requires miniature seven-contact socket and may be lerfumLncrrope CapacrraNces (Triode Unit): ‘ 
any position. Outline 10, OUTLINES SECTION. For heater and cal eo PRR Saito é Litas bdr, $e. 5X seme ‘= wut 
siderations, refer to type 6ATS. i. ; m, ay ie Pee mem me meme mee mere eres esre reeset eseresesesresose 14s BE 
" a OGG «go: 5 era Bia ose bls 08 Ao Ale td Ape Ola od Brea © ab B16 bude 1 9142080 408 Oo oe . f 
Because of the special structural arrangement of the 6BE6, a chai ) Pelernal shield connected to cathode. e 
grid voltage produces little change in cathode current. Consequently, an ; TRIODE UNIT A 
on the signal grid produces little modulation of the electron current flow! ig Sere ree 
cathode circuit. This feature is important because it is desirable that the scree gaa etree setpcet ton +: sada ee 
in the cathode circuit should produce little degeneration or regenerat Baten-CatHope Votrace: #8 == =| : 
signal-frequency input and intermediate-frequency output. Another HY Hogative with FOSPEED CO CATHOMES 553 esisias «<5 sscare Tatewrate wile ae 90 max volts 
Peete is that, penance signal-grid voltage has very little effect on the sp HeF ponitive with respect to cathode................00000s tate tet, 90 max volts 
near the cathode, changes in ave bias produce little change in oscillator | Operation (With Transformer Coupling): 
ductance and in the input capacitance of grid No.1. There is, ther@Q@WMMn PONUAWO. cece eee teen eee et eeee eee eeees 250 volts 
detuning ot the vecilator by ave bias, ; BE Foster. eer aes ae ae — 
A typical self-excited oscillator circuit employing the 6BE6 is git | NINE ie operetets seprnoy site ees tena rar ore 8 < 8500 ohms 
CIRCUIT SECTION. EEBIRODsS 5.02 sasere AAI biocto1ha elma” anlage Giepeyeio.o die SERENE a Deca eeNe 1900 wmhos 
In the 6BE6 operation characteristics curves with self-excitation, ele ORE ais nid “Os cok ieee a Bt ee 


voltage across the oscillator-coil section between cathode and ground; MeeniG Diktortion ty; .crevcate mane sss Aeneas. seme teme 6.5 per cent 


oscillator voltage between cathode and grid. «IIIT ee eee nett n treet eee ene es 300 mw 
DIOD 
OPERATION CHARACTERISTICS OPERATION CHARACTERIS. ‘ DIODE UNITS 
WITH SELF-EXCITATION WITH SEPARATE OSCILLATOR EXCITi Py two diode plates and the triode unit have a common cathode. Diode biasing of the triode unit 
Tyee 6BEG WIS cesta TYPE 6BE6 /h16 ln not suitable. For diode operation curves, refer to type 6SQ7. 
GRIDS Nez, Oa aan PLATE VOLTS = 250 
ID-N2& IN’ -GRID)VOLTS=-1 - 2 

GRID-N@1 RESISTOR-OHMS = 20000 is at nage nie AVERAGE PLATE CHARACTERISTICS 
oa P(%)= ain x100 (SEE TEXT) 2 GRID-N2 1 RESISTOR-OHMS = 20000 +, TRIODE UNIT 
S Kreg fi S GAIDE NS CURRENT VARIED BY tyre 6BFE 
S 8 ADJUSTMENT OF OSCILLATOR VOU f 46.3 VOLTS 
& g Solar) : 
4 = RECOMMENDED MINI 
2 reg VALUE OF Ic} “a” 
on wl | e Ww iy 
rr ws 600, 16 2 © 
z z ms CATHODE CURRENT rod n 
< re} Wi > 
F oO a on 
i) S = 2 / 
= 2600 = 12;+—4 e 
Fy Zz 5 TL) o 4 
3 oO 2 ke / 
o a = ag 
z Zz 7 
z {400 w 8) 1 = 
« v4 a wW 
= e ° / 

ie TS ry y 
3 o 1 < ‘ A 
=m a 200 Y 4-4 v 
[a o tf & 
w wl v 
= & 4 ° 
g F tno 
15) 1s) gS 
i) On, Pao LS 
GRID-N2] MILLIAMPERES (Ic}) GRID-N2?} MILLIAMPERES ’ 100 200 390 400 500 
PLATE VOLTS 92CM—O6l4IT 


92CM-6625T 


102 103 


RCA RECEIVING TUBE MANUA RCA RECEIVING TUBE MANUAL 


REMOTE-CUTOFF PENTODE 


Miniature type used as rf ampli- 
fier in high-frequency and wide-band 6BJ6 
applications. Features high transcon- 
‘ic ductance and low grid-to-plate capaci- 
tance. Outline 10, OUTLINES SEC- 
‘lube requires miniature seven-contact socket and may be mounted in any 
tion. For heater and cathode considerations, refer to type 6AT6. 


BEAM POWER AMPLIFIER F 
G. 
6 6 Glass octal type used as output a3) ; \| : 
BG -G amplifier in horizontal-deflection cir- ’ \ r m\'' 
Sa 


cuits of television equipment where 
high surge voltages occur during short (1) r 
duty cycles. A single 6BG6-G is cap- Ne tN 
able of deflecting all types of directly viewed magnetic-deflection kinescopet 
deflection angles not greater than 50° and operating at anode voltages not 
ing 10 kilovolts. Outline 35, OUTLINES SECTION. Tube requires oO 


Vertical tube mounting is preferred but horizontal operation is permissibl ion b Surace (age iy BENE pes etn Ror eer ak og 0 as ante 
No.2 and 7 are in vertical plane. | IN?) WRELECTRODE CAPACITANCES (No external shield . 
My No.1 to Plate ae max ppt 
vyrut OE, z nna 
tree Wat ORCC LG), 54 \or5's a lo.ie vd aloo ereisis tien yw owl Hh g <'igarmye oh 6.3 MPL... eee ay 5.0 wpe 
NNR PM LE CNEFOMOMID ahd 5.0.8 Sets ip reid urds S099 tlarhce: 3 P Mir ele vie yA a vie aR Satu a5! 0.9 
DirEcT INTERELECTRODE CAPACITANCES (No external shield): ja 
ook «SAO CEO hg NEI cat. godvais 0.50 max gem Ratings: 
DEE ne oe a De ee ee ae yr nog eee 11 a You TAGE. . ot iigeamute *s Wiis eed eg eta Tg Or £2 as = max bh 
TR ORES EN Fe oi dide wanking ueun's 6.5 l (SCREEN) VOLTAGE. 6... 6. e cece eee eee e nena eee ee ees max volts 
TRANSCONDUCTANCE FOR PLATE CURRENT OF 70 MA... 000.00. 0ce ees 6000 crarinn re Patan, aie ean enn ae em) ee 
GRID-SCREEN MU-FACTOR. .... 20-6006 +e eee ee eee eect eee eee eee 8 SERS DIGSIE ATION 5 ois. 3t5, Sovak ie pate ae ou ae eaten ae MEAS 0.6 max watt 
ie No.1 (CONERCR Ese VOLTAGE: a 
Mave Digs Values fork cree canes aot tc ce aalt ew eet ee eee et ne max volts 
Maximum Ratings: DEFLECTION AMPLIFIER myiive bias value. . STORET act. apie hig cso Ch Voveee 0 max volts 
WATER-CATHODE VOLTAGE: 
eee MIME UNE COEMMMEED 5p tye eo; 915< sales vivig « selec bs a ele sa slope stays eaae ease es 500 max I. negative with respect to cathode. .........scceeceeeececeeeees 90 max volts 
PEAK POSITIVE SURGE PLATE VOLTAGE*..............0.cceecceeeeecees 6000 max Palor positive with respect to cathode... .......ccececeeveeereeaee 90 max volts 
TDR AaRIDA-INO:2, (BCRMEN) VOLTAGES, 5 cassis eee veces cds coe sees eses 350 max 
DGC GRiD-NO.1 (CONTROL-GRID) VOLTAGE. 00.6. ce eee te cseesseees —50 max pital Operation: 
paeee eee ee pues Canty NOs): VOMEAGHE 0s ornate ust nunc ta nays 400 BeBltage «2 os UR arte ae tieeertees a emeeeees 100 250 volts 
DC PLATE CURRENT. ... 6... 20sec cece cece tere eet teen nee tees 100 max MBS (Buppronsar) ie os 5 codices G4 ie Oe abeem sakes Connected to cathode at socket 
NUP OMNI 5h. fa lara Syrsteare sales ats Grate 'sla!Shcisia “adie ered ce elelore wie 6 sip w'eiels oeee 3.2 max BD V O1CKGO «Siders erewiel se caie'alera's olvin vine tt tee 100 volts 
er RI oa 555 or Merial cash 45/0" sin to phaSe 900s 4° F ae eae oehe trials > diate sw Wha 20 max BIBL Voltage ics. sais eicinioriaceindisie-s wines, Ce a alla Snlsyoi2, she)‘ 4 : ° -1.0 volt 
Prak HEATER-CATHODE VOLTAGE: be the wistance (Vy oa ee Paar et Aras, Ae eee, cies aaah — 
Heater negative with respect to cathode. ............ 0200. ee cece eee 135 71 ee a ee teste if sah bate ach i 
Heater positive with respect to cathode. .... 0.0.0.0... cee eee eee eee 135 max mp) bias (ABP seas Let eeeneerea <n senlea v2 ng Fi “ 
* The duty cycle of the voltage pulse must not exceed 15% of one scanning cycle and its dui No.2 Current. ... 0.0... s eee reece erect eee e rene eees 3.5 3.3 ma 


be limited to 10 microseconds. 
} Preferably obtained from plate-voltage supply through a series dropping resistor of suffici 


tude to limit the grid-No.2 input to the rated maximum value for wide variation in grid-No S HF TRIODE 
" . . . 
Vv Miniature type used in compact 
AVERAGE PLATE CHARACTERISTICS radio equipment as a local oscillator 6C4 
wit in FM and other high-frequency cir- 


TYPE 6BG6-G 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=250 


cuits. It may also be used as a class C 
rf amplifier. In such service, it delivers 
power output of 5.5 watts at moderate frequencies, and 2.5 watts at 150 mega- 
los, Outline 10, OUTLINES SECTION. Tube requires miniature seven-contact 


o ‘ot and may be mounted in any position. For typical operation as a resistance- 
wi “ipled amplifier, refer to Chart 10, RESISTANCE-COUPLED AMPLIFIER 
z )C'TION. For heater and cathode considerations, refer to type 6AT6. 
a 
2 
2 SPOR VOLTAGE (AC/DC) 666 eee cs chee ee atten retersegneesemeces sehen 6.3 volts 
Been CURRENT (4, 3.5:345ia.0 dais ali eth ae be dle dasa keldvssadene wens ssa wee 0.15 ampere 
= we ¢ INTERELECTRODE CAPACITANCES (No external shield): 
a ee tO Pldt6.. 215.5 niscc. sr olpteetrnsy cathe Aa se in is ord a an bins 's odaes 1.6 ppt 
me to Cathodee 6, siarackoh eu atinces AA Dame bene saee PAT es ie 1.8 pe 
Bee to CathGilttes. fe. 2 pate cathe dct acaale fa coke a tegiets ware diese Fhe "i 1.3 pat 
simum Ratings: CLASS A, AMPLIFIER 
ie VOLTAGE): ie .0< 95 ein ona ss Sis = 9 atte ws WWive sic win S sidinialag wo 64 eihaeas 300 maz volts 
en DISSIPATION Seto se otic semis Up rates ona wiierclee tis SRW oR vem iVeeses 3.5 max watts 
PLATE VOLTS 92CM-6774 § [[sATER-CATHODE VOLTAGE: 
lwater negative with respect to cathode. ........ 0... cece cee ne eees a 90 max volts 
loater positive with respect to cathode... .... cece eee eves cvecnececs 90 max volts 
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RCA RECEIVING TUBE MANUAL 


Characteristics: 

« BEREG ORO or os ars us ated sin pions bale Vaniniiee Gabsecus Hecho Ore 100 
i ss. pia sd 4isig eat iggeltefolsuel's esepesviss a, outers wae ot 0) 
Amplification Factor 19.5 
Plate Remsen Ges Feo es ceca aes das aie ents 6250 
DPEDBCOMUMCLANCES: ove 6-5 6.2 als Geetha tac naiee hae 3100 
IAM OU Teais a eae vsiois  cacees nou ourcelnxe cus atten edad a oe 11.8 


* The type of input coupling used should not introduce too much resistance in the grid circuit. 
former- or impedance-coupling devices are recommended. Under maximum rated condition 
resistance in the grid circuit should not exceed 0.25 megohm with fixed bias, or 1.0 megohm 


cathode bias. 


250 
-8.5 
17 
7700 
2200 
10.5 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum Ratings: 


Typical Operation (At Moderate Frequencies): 


MME ONDINE MS 3 tos ESE 5 a! 6. 52g WS Ta ashy erie V1 Fae MISS ON 8 B06 ¥15,daieie 
LD er MPL IMPRE I tN 5 61a) shiie her of Aor Fee's OTS.6-% bio 0,8 bans oe bee OS EO DES be 
SRM IIE MMNII GL 2 cg aclow'e.¢ <3 viz cise es + hs Ie Oe ea ae oe eats dae ea 
DC Grid Carrent {Approx.) 0 ieee eee eee t POUR EN WEE A POT OS 
POW ET VD DLOLS acs fs pied a hie gl cece esbacey Sanede ode tenes 
EMRE CM EEBIVORS) 38.0, 2 oes tee es Looe e ere cat chee ee 


AVERAGE PLATE CHARACTERISTICS 


160 
TYPE 6C4 
E¢ =6.3 VOLTS 


300 max 
—50 max 
25 max 
8 max 
5 max 


300 
-27 
25 

7 
0.35 
5.5 


aa 
Pore ob 


PLATE (I,)OR GRID (Ic) MILLIAMPERES 
2 
° 


° 100 200 300 400 500 
LATE VOLTS 


7 


MEDIUM-MU TRIODE 


Metal type 6C5 and glass-octal type 6C5-GT 

6C 5 used as audio amplifier and oscillator. They are 
also used as detectors of grid-resistor-and-capaci- 

6 Cc 5 GT tor type or grid-bias type. Outlines 3 and 19, 
<4 respectively, OUTLINES SECTION. Tubes re- 

quire octal socket and may be mounted in any 


position. Heater volts (ac/dc), 6.8; amperes, 
0.3. Maximum ratings as class Ai amplifier: 


plate volts, 300 maz; plate dissipation, 2.5 max watts; grid volts, 0 min. Typical operation: plate 
250; grid volts, —-8 (grid-circuit resistance should not exceed 1.0 megohm); amplification factor, 
plate resistance, 10000 ohms; transconductance, 2000 umhos; plate ma., 8. For typical operation 
resistance-coupled amplifier, refer to Chart 11, RESISTANCE-COUPLED AMPLIFIER SEC 
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RCA RECEIVING TUBE MANUAL 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector and as a 
high-gain amplifier in radio equipment. Outline 
31, OUTLINES SECTION. Tube requires six- 6C6 
contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For ratings and typical operation 
data, refer to type 6J7. This type is used prin- 
cipally for renewal purposes. 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Glass type used as combined detector, am- 6C7 
plifier, and ave tube. Outline 27, OUTLINES 

SECTION. Heater volts (ac/dc), 6.3; amperes, 

0.3. This type is similar to, but not interchange- 

able with, type 85. The 6C7 is a DISCON- 

TINUED type listed for reference only. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as a voltage amplifier 
and phase inverter in radio equipment. Outline 
26, OUTLINES SECTION. When this type is 6C8 G 
used in a high-gain amplifier, hum may be re- = 
duced or eliminated by grounding pin No.7 or 
by grounding the arm of a 100-to-500-ohm 
potentiometer across the heater terminals. Tube 
requires octal socket. Heater volts (ac/dc), 6.3; 
»peres, 0.38. Maximum ratings for each triode unit as class Ai amplifier: plate volts, 250 maz; grid 
volta, 0 min; plate dissipation, 1.0 maz watt. Typical operation: plate volts, 250; grid volts, —4.5; plate 
wa, 5.2; plate resistance, 22500 ohms; amplification factor, 36; transconductance, 1600 ywmhos. For 
\ypleal operation as a resistance-coupled amplifier, refer to Chart 12, RESISTANCE-COUPLED 
AMPLIFIER SECTION. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receiversemploying ave. Outline 31, OUTLINES 
SECTION. Tube requires six-contact socket. 
Except for interelectrode capacitances, this type 6D6 
is identical electrically with type 6U7-G. Refer 
to type 6SK7 for general application informa- 
tion. Heater volts (ac/dc), 6.3; amperes, 0.3. 
This type is used principally for renewal pur- 
poses. 


SHARP-CUTOFF PENTODE 


Glass type used as detector or amplifier in 
radio receivers. Outline 81, OUTLINES SEC- 
TION. Heater volts (ac/dc), 6.3; amperes, 0.3. 6D7 
For electrical characteristics, refer to type 6J7. 
This is a DISCONTINUED type listed for 
reference only. 


PENTAGRID CONVERTER 


Glass octal type used in superheterodyne 
circuits. Outline 26, OUTLINES SECTION. 
Tube requires octal socket. Heater volts (ac/de), 6 D 8 = G 
6.8; amperes, 0.15. Except for interelectrode 
capacitances and heater rating, the 6D8-G is 
similar electrically to type 6A8-G. The 6D8-G 
is used principally for renewal purposes. 
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ELECTRON-RAY TUBE 


Glass type used to indicate visually by 
means of a fluorescent target the effects of a 
change in a controlling voltage. It is used as a 
convenient means of indicating accurate radio- 
receiver tuning. Outline 28, OUTLINES SEC- 
TION. Tube requires six-contact socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For additional 
considerations, refer to Tuning Indication with 
Electron-Ray Tubes in ELECTRON TUBE 


APPLICATIONS SECTION. 


6E5 


Maximum Ratings: TUNING INDICATOR 


PUMPER Oe VORPAGI, 605 5005s cece inde er ssseediereceneavannad ve bibe 250 max 
250 max 
I ek 6 ike cas OAR Rar Sy ROH: ecleae aeons pad dde err ee? © 125 min 
Typical Operation: 
A ME TBP EOL SOOING, 5 cogs i Bs coc sled be esouveayee cones’ 125 250 
Series Triode-Plate Resistor 1 1 
DPM CRTON se cde 5 Sali c co 4. chides apts 0.8 2 
FI U M TIDIOIE 6 cco oo 5 0a o> o: 900e ayes viedo 904 40 eae 8 0.1 0.2 
Triode-Grid Voltage (Approx.): 
MTMIRMORAMEMIR SE Oo 0 ec ik dal} a bo oa’ bo oie Fo Ole -4.0 -7.5 
ME TOUNEO OL OU ois yu die grate VOR AG od Holey Kee He's 0 0 


* For zero triode-grid voltage. ¢ Subject to-wide variations. 


TWIN POWER TRIODE 


Glass type used as class A: amplifier in 
either push-pull or parallel circuits. Outline 29, 
OUTLINES SECTION. Heater volts (ac/de), 
6.3; amperes, 0.6. With plate volts of 250 and 
grid volts of -27.5, characteristics for each unit 
are: plate ma., 18; plate resistance, 3500 ohms; 
transconductance, 1700 ywmhos; amplification 
factor, 6. With plate-to-plate load resistance 
of 14000 ohms, output watts for two tubes is 
1.6. This is a DISCONTINUED type listed for 
reference only. 


6E6 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receiversemployingave. Outline31, OUTLINES 
SECTION. Except for interelectrode capaci- 
tances, this type is identical electrically with 
typé 6U7-G. Heater volts (ac/dc), 6.3; amperes, 
0.3. This is a DISCONTINUED type listed 
for reference only. 


6E7 


HIGH-MU_ TRIODE 


Metal type 6F5 and glass-octal 
type6F5-GT used in resistance-coupled @) 
amplifier circuits. Outlines 4 and 16, " 
respectively, OUTLINES SECTION. ..-. CO) 
Tubes require octal socket and may NC6F5-cT 


6F5 
6F5-GT 


K 


be mounted in any position. For typical operation as a resistance-coupled amp! 
refer to Chart 18, RESISTANCE-COUPLED AMPLIFIER SECTION. 


heater and cathode considerations, refer to type 6AT6. 


PEWATRO VOLTAGE (AC/DC) 5... 255.08 Ane cord cys tied eee bets uo eee oe 
HEATER CURRENT 


on 
co Co 


iB 


RCA RECEIVING TUBE MANUAL 

ateristics: CLASS A, AMPLIFIER 

Maitage (800 volts, Wax)... sini B-fiplwc. tes ¥Es W.che 100 250 volts 

MEMOAEO. .. - id WEF EW rales tie che TE kel alAatelce « ok -2 volts 

Wieation Factor 100 100 

Eepistance. Goals, ce reametenas aettiod. bap yee pees 85000 66000 ohms 

MOU CtANCe, 2x sc. sasniet Me ane Serie Adele reo ee 1150 1500 umhos 
rrr erat coh. SER Cote Yee 0.4 0.9 ma 


(4 


POWER PENTODE 


Metal type 6F6 and glass-octal 
types 6F6-G and 6F6-GT are used in 
the audio output stage of ac receivers. 
* Or, They are capable of large power out- 
in put with relatively small input voltage. 

\nes 6, 28, and 21, respectively, OUTLINES SECTION. Tubes require octal 
#! and may be mounted in any position. It is especially important that these 
, like other power-handling tubes, should be adequately ventilated. 


BEY OLTA GD (AO/ OG ois Faas Listas Maral + tia whe eee Re ee POR ORE 6.3 volts 
BIURRENT octets 2 a fe otis ae CRs IN dt ngs ek ba ME RRR le ee Oo: F ampere 
wim Ratings: SINGLE-TUBE CLASS A; AMPLIFIER 
DUTAGEL: 5.5 Sate sin vty fechdin) eects pedis, Su ROR le SIN se o's reas Hap eM aa eS 875 max volts 
Mae (SCREENIIW OLEAGS i). 5 ca ac cetaceans car siebit babs eee e 285 max volts 
MEOBIP ATION Stine f amis cca o 6 ceme aE ats ies he eR ote eee ate 11 max watts 
SS DISSIPATION: air s.ite tare tae AEA wea Ue souk eee sade ee oe 3.75 max watts 
Ma reR-CATHODE VOLTAGE: 
lor negative with respect to cathode...............0 ce eee eee ees 90 max volts 
} MAlor positive with respect to cathode... 2.0.2... ... cc cee eee eee eues 90 max volts 
4! Operation: Fized Bias Cathode Bias 
BEMCASO. 5 .cbiidse sz ehiaghat 250 285 250 285 volts 
ee Voltages ..0634 <.s:01s aes 250 285 250 285 volts 
No.1 (Control-Grid) Voltage. ~-16.5 -20 - - volts 
Br Resistor; «5.s%sis oie «tos wade - - 410 440 ohms 
AW Grid Voltage........... 16.5 20 16.5 20 volts 
iwnal Plate Current........ 34 38 34 38 ma 
jum-Signal Plate Current... . 36 40 35 38 ma 
Signal Grid-No.2 Current.... 6.5 7 6.5 7 ma 
WuMm-Signal Grid-No.2...... 
MEDC... s ccnp See NG a ler 10.5 13 9.7 12 ma 
llonistance (Approx.)....... 80000 78000 - - ohms 
Bepenductances. ......eee ees 2500 2550 - - pmhos 
BBtANCE, « Fivigls osc celvlvcte oi 7000 7000 7000 7000 ohms 
Harmonic Distortion....... 8 9 8.5 9 per cent 
HHum-Signal Power Output. . . 3.2 4.8 3.1 4.5 watts 
wm Ratings: PUSH-PULL CLASS A, AMPLIFIER 
* os for single-tube class A, amplifier) 
‘| Operation (Values are for two tubes): Fixed Bias Cathode Bias 
MACAGR. . Ss aie ale eae ee cas Sw oN Ganon eat 315 volts 
eV oltage sg 25.05 ects he dwg ct ano RR see es 285 285 volts 
No.1 (Control-Grid) Voltage -24 - volts 
fee Fvesistor’.. <5 scp Fab Wiaoee ue Sete EN IOS Weed at 320 ohms 
Al Grid-No.1-to-Grid-No.1 Voltage 48 58 volts 
ms! Plate (irre. et cae ae vce. 05.5 eon cease oe 62 62 ma 
jum-Signal Plate Current 80 73 ma | 
mal Grid- NGO Marrent lA: eases tot ick ies le fa een o% 12 12 ma | 
fwum-Signal Grid-No.2 Current.............00ssss0es- 19.5 18 ma | 
vo Load Resistance (Plate-to-plate)...............4. 10000 10000 ohms 
Bermonic Distartiown: foi. hence deaaecctaewe tables 4 3 per cent | 
11 10.5 watis 


TUBE MANU 


RCA RECEIVING 


TRIODE— 
REMOTE-CUTOFF PENTODE 


Glass type adaptable to circuit design in 
several ways. Except for common cathode, the 
triode and pentode units are independent of 
each other. Outline 27, OUTLINES SECTION. 
Heater volts (ac/dc), 6.3; amperes, 0.3 


6F7 


CLASS A, AMPLIFIER 


Maximum Ratings: Triode Unit Pentode Unit 


LMC GIST RM) Ae cea ao ssslsro a ous U.8 9 Olen so PPL g oe 100 max 250 max 
PLA THERES VOLTAGE: 5... alias gC slirea melons eee 250 max 250 max 
GRID-NO.2 (SCREEN) VOLTAGE..............e0ee00> - 100 max 
GRID-NO.1 (CONTROL-GRID) VOLTAGE. ..........+.-- —3 min -3 min 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... 90 max 90 max 
Heater positive with respect to cathode.......... 90 max 90 max 


Typical Operation and Characteristics: Pentode Unit 
eM ALR lria irae, 6 Sie e tise 9 nadie s erator eitcy Ais 8 slg 1s 9 le serene 100 100 250 


Grid-No.2 Voltage - 100 100 
Grid-No.1 Voltage -3 -3 -3 
PDHEEB WON AUER 5 5b. sis c vie sls tac dees Gace se 8 ¥ = 
Pee SME RRS Veo wie ig + old hp aie ranaleery oo ye tae19 2-351 0.016 0.29 0.85 
SE MECOUMUCCHIOR 0G s,6.0.05 0a Liguinaoscsles sa Gop 500 1050 1100 
‘Transconductance at —35-volts bias................- - 9 10 
TO STORE CS OR ee 3.5 6.3 6.5 
MEIN G1) CUNTONGN Gy vb op lke 6 sco ascend cece reve edd a ~ 1.6 1.5 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as voltage amplifier 

or phase inverter in radio equipment. Except for 
common heater each triode is independent of the p, G) ZL 
other. Outline 26, OUTLINES SECTION. @ 
Tube requires octal socket. Except for the heat- 
er rating of 6.3 volts (ac/dc) and 0.6 ampere and 
interelectrode capacitances, each triode unit is 
identical electrically with type 6J5. For typical 
operation as a resistance-coupled amplifier, refer 
to Chart 13, RESISTANCE-COUPLED AM- 
PLIFIER SECTION. 


6F8-G 


POWER PENTODE 


Glass octal type used in output stage of 

radio receivers where moderate power output is 

‘ required. This type is economical because of its 

low plate-power requirements and low heater 

current. Outline 24, OUTLINES SECTION. 

Tube requires octal socket. Except for inter- 

electrode capacitances and a plate resistance of 

175000 ohms, this type is electrically identical 

with type 6AK6. Heater volts (ac/dc), 6.3; 
amperes, 0.15.- 


6G6-G 


TWIN DIODE Po2 


Metal type 6H6 and glass-octal 
type 6H6-GT are used as detectors, 
low-voltage rectifiers, and ave tubes. 
Except for the common heater, the  s:exe 
two diode units are independent of 'S6He¢T 
each other. For diode detector considerations, refer to ELECTRON T 


PLICATIONS SECTION. 


6H6 
6H6-GT 


110 


H (2) sf 
oe 


RCA RECEIVING TUBE MANUAL 
Me VOLTAGE (AC/DGP otic: rat Pads ove AS ae Daa ae aNatamet ne pa eee eae 6.3 volts 
BE AUBRENT: shed’: pr sa ee ag tects an Co eaie ped RET ame Niele ois 6 0.3 ampere 
1 INTERELECTRODE CAPACITANCES:t 

6H6 6H6-GT 
me NO.) to Cathode ING 1. a. 5 cwaiis-c 4s aie psec ot 3.0 3.0 ppt 
Mate No.2 to Cathode No.2...... 3.4 4.0 wut 
me No.1 to’ Plate No.2 .ccicass thoes sete Sam eee ee 0.1 max 0.1 max mut 
i} shell or external and internal shields connected to cathode. 
simum Ratings: RECTIFIER OR DOUBLER 
VERSE PLATE VOUPAQM 37 cdsjeiee saps sie Pl Aa ayes sleawenee paw oleae 420 max volts 
SATS, CURRENE PRP UATE: Salata oo absinere, Lenn side ie RO a, Aine illeains gn gists 48 max ma 
)Uurrur CURRENT PER PLATE. . 8 max ma 


SEMA TER-CATHOOR: VORCAGQE CN adic a cae <a 6 1404 o.fele eum ee Heine seeks 330 max volts 


Wu! Operation (As Half-Wave Rectifier):* 


Pilato Voltage per Plate (RMS).........-....secceevcees 417 150 volts 
Total Effective Plate-Supply Impedance per Plate’ ..... 15 40 ohms 
meeput Curtont(por Plates 005. seas. sss sees ee ack a es 8 8 ma 


tal Operation (As Voltage Doubler): Half-Wave Full-W ave 

eyiate Voltage per Plate (RMS).......5...00-.-c0 essence 117 117 volts 
i) Total Effective Plate-Supply Impedance per Plate® ..... 30 15 ohms 
It. CULEND aes aaa ect cob Meee Rte wiha sec Re 8 8 : ma 


1) hwif-wave service, the two units may be used separately or in parallel. 


hon a filter-input capacitor larger than 40 yf is used, it may be necessary to use more plate-supply 
Jance than the value shown to limit the peak plate current to the rated value. 


INSTALLATION AND APPLICATION 


‘Types 6H6 and 6H6-GT require an octal socket and may be mounted in any 
ition. Outlines 1 and 17 respectively, OUTLINES SECTION. For heater and 
ihode considerations, refer to type 6AT6. 


lor detection, the diodes may be-utilized ,,°V5RACE CHARACTERISTICS | 


4 full-wave circuit or in a half-wave circuit. Type He 
the latter case, one plate only, or the two |] E = 6.3 VOLTS —|700 
‘len in parallel, may be employed. For the 2) ~ i= 
we signal voltage, the use of the half-wave TA Le 600 
/yangement will provide approximately twice ai 5-+ 
i] » rectified voltage as compared with the full- S c A Lear 
» avo arrangement. > Cae & 
lor automatic-volume control, the 6H6 and z C 2 400 8 
N-GT may be used in circuits similar to Sh 3 = 
‘we employed for any of the twin-diode types 4 52, Xe, ¢-| 1300 a 
tubes. The only difference is that the 6H6 3 \ = 
ul GH6-GT are more adaptable because each a ” 00 & 
Ye has its own separate cathode. 250, Be 
Since the diodes by themselves do not te «100 
wvide any amplification, it is usually neces- Todo 
ty to provide gain by means of a supple- . 5 
nlary tube. Types such as the 6J5, 6SJ7, 5 WaLts DEVE LOEEDTORIRIOEE 
92CM~ 4446T 


(| GAU6 are very suitable for this purpose. 
hwir use in combination with the 6H6 or 
. GT is similar to that of the amplifier sections of twin-diode triode or pen- 
® types. 
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TUBE 


RECEIVING MANU A 


RCA 


RCA RECEIVING TUBE MANUAL 


MEDIUM-MU TWIN TRIODE 


Miniature type used as an rf power 
amplifier and oscillator or as an af am- 6J6 
plifier. With a push-pull arrangement 
of the grids and with the plates in 
parallel, it is also used as a mixer at 
fejuencies as high as 600 megacycles. Outline 10, OUTLINES SECTION. Tube 
julres miniature seven-contact socket and may be mounted in any position. 
iy heater and cathode considerations, refer to type 6AQ5. 


MEDIUM-MU TRIODE 


& J 5 Metal type 6J5 and glass-octal 

type 6J5-GT used as detectors, ampli- 

6J 5-GT fiers, or oscillators in radio equipment. 
These types feature high transconduc- 

tance together with comparatively : 

high amplification factor. Outlines 3 and 19, respectively, OUTLINES SEC? 
Tubes require octal socket and may be mounted in any position. For heat 


SECTION. pirmn VorTaGE (ac/pc). 6.38 volts 
yAven CURRENT 5 ampere 
; ‘ihor INTERELECTRODE CAPACITANCE: * 
DU FAERIE ACI DOD oro io 5354's gale hone bb ne dings stphesde seradonbenee mad to PIQte hc oes ne oe eee rn 
eM OM ME Die rn orgs KL bd walla RAE RSA BST Kee aed oore Sees eA tirid to Cathode rina 
Direct INTERELECTRODE CAPACITANCES (Approx.): 6J5* Mate to Cathode ppl 
PERNA i oir Tah psec nd cies Meee Dae OY 3.4 ‘ : : 
— = rh at en eee ot Fhe ae tae 3.4 ’ ‘No external shield. Approximate values for each unit. 
TE CMMC e615 55¢6 sine § lag 3 6 io RSS eee sid edie ewe nas 3.6 
* Shell connected to cathode. *« Close-fitting shield connected to cathode. Muxlmum Ratings: CLASS A, AF AMPLIFIER 
Seen VOLTAGE FRA 5 of ceo hie Powieg a relvh vis betaine ay eran PEE PD ee 300 max volts 
> moa) CLASS A, AMPLIFIER awe DISSIPATION (PBR UNIT). G54 NEGRI c M14 Fa ass sehGavon ‘ 1.5 max watts 
Maximum Ratings: : 4 HeaTER-CATHODE VOLTAGE: 
UAT VOLTAGES. 65 esi cece Ws ke Bie to 0, < Sinn azole vm yok mtoiseidorataj alm Gefen inh S lloater negative with respect to cathode. ............0cceccseeee oes 90 max volts 
MERINO ERAGINGS 5.505.050 3 poco uve acer OT at ECE ON OCR ener meee es Heater positive with respect to cathode... ..........ccccceceeeees oes 90 max volts 
RRS SNARE I eee 
PEAK HeATER-CATHODE VOLTAGE: lypleal Operation (Each Unit): 
Heater negative with POPCOD CO CRUNOUR ois has sc tasecn eas rie vas teed oe ” ® Voltage stitute erie tre eee ts ae 100 volte 
Heater positive with respect to cathode. .......... 0.0 cece cece eee eeees Mbode-Biag Resistor#® 4. iced risk bod oN Ph ee, coin DERE 50+ dune 
CATHODE CURRENT. .....- 6.06606 e cece eect e eee eee eee eee ee eens mification, Raetertys:$7<ieyaiee via tee sors. Adee De oa 38 
Bee Feesiste cadens. 9's.0 Calas ais +1€ Bra hia’ d <P tee ee aa kOe dos 7100 ohms 
e ae BEACON GUCERM Ce relay said as, 018.3 head atosanst ae aick dienetr+ Aiea a 5300 umhos 
Typical Operation: See Current 9, ech ek oct vegies sks Bad ape am ite ae ailty eee 8.5 ma 
EMULSION MEREOEE SCs Sven's SE HE a ey alk dba ol Us Svea gee biwe’ 90 
Grid Voltaget OS ot OE Oe are) aN th ee aie Sagan 0 ~ \nder maximum rated conditions, the resistance in the grid circuit should not exceed 0.5 megohm 
AMIR HOR MONE RCHOD S655. sine clestneonse tin odie ss SA wba dh eclaeniont 20 »)/) cathode bias. Operation with fixed bias is not recommended. 
NaNO MEMO Noa 5 03. ecti elos 4-yiavacs acai Pial ecole. dataset Mle ek «+. 6700 | Value is for both units operating at the specified conditions. 
SPO PUMNROED ord Oo PL dick Pasty) sais 6 4x iwi aislss.é,sse ee Ware wend 3000 
ine pagan eae Ge eae Nanas erro vat 204s RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
i itions, circuit should not exe: .Om ps ; , 
eer enero toe. de Raietanes jn the aya diecy! Values are for both units, unless otherwise specified. 
Maximum Ratings: 
AVERAGE PLATE CHARACTERISTICS MEW LATE ViGESMPM Sons! inne 20} segs COPE CTS 24 LEONEAN a totes 300 max volts 
16 BPGRID VORMMUNG coin F Ci8'sode bia, Vo Ws com teks blduhn oso i at Pee hse -40 max volts 
TYPE 6J5 i Se PUATE CUMMME LPUR RMIT 5.02 5 5.5 oo a veb pede bth. dtuleseecdias yen se 15 max ma 
guppies deat BP GRID CURRENT (PER-UNIT) 4. co dscc. nine oducaeoncagelvnasdeleundee 8 max ma 
S ae PLATE INPBTERE UNIT). 22 Gy Vslavs SUE s con ton bs cee ee. 4.5 max watts 
re | NTE DISSIPAMIGN (PER UNIT) sie 5 dpc een Gs oe bas oid ae ee hb ee ree 1.5 max watts 
12 = Peak HeaTer-CatHopE VoLTAGE: 
ee Nvater. negative with respect to cathode. .................0cceceeeees 90 max volts 
¥ lleater positive with respect to cathode... ........ 0. ccc cece cceeeeccs 90 max volts 
w 
a 
2 typical Operation:f 
ae ee Plate Vightagerenes toda tac G ons tea aero i code ee 150 volts 
2 See Grid Voltdiean: vaiviissans, ibe ~—10 volts 
- my Plate Curtent... 0.22250 i sues 30 ma 
$ fe Grid Cupieeenesteene) ficok Gc. sls Sone eats Gata ene nce en Aas 16 ma 
. maving PowaE meron a tar sa te Ws oooh cae sete nas Dae ene 0.35 watt 
* Raper OutpitstA prot) pitt ais cede ists ov esey Ronnie ben o eee teid de ce he 3.5 watts 
} Al moderate frequencies in push-pull.Key-down conditions without modulation. At 250 Mc, approxi- 
wately 1.0 watt can be obtained when the 6J6 is used as a push-pull oscillator with a plate voltage of 
1)0 volts, with maximum rated plate dissipation, and with a grid resistor of 2000 ohms common to 


Hoth units. 


92CM-4771T ) Obtained by grid resistor (625 ohms), cathode resistor (220 ohms), or fixed supply. 
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RCA RECEIVING TUBE MANUA RCA RECEIVING TUBE MANUAL 
— 
AVERAGE PLATE CHARACTERISTICS Bicol Operation: 
80) WEY BR oun toy, eiares eirm Pate Ae ee Pe iyi a 180 250 volts 
SO. 1 Voltagomonrcs oth ys tcratoh coors mans Seba ae ee -5.3 -8 volts 
Bemancation Wace ci. 6.06 < pudenda st ke sa hae Os 20 20 
See mesistance sc ys, 1 AEE CK fue hee 11000 10500 ohms 
jaliweonductance. .. 1800 1900 umhos 
Ser Gurrent,. 2 Ganesh eer eke eee ee ee es 5.3 6.5 ma 
60 ‘ resistance in grid circuit should not exceed 1.0 megohm. 
’ (ireater than 1.0 megohm. 


PLATE (In) OR GRID (Ic) MILLIAMPERES 


PLATE VOLTS 


SHARP-CUTOFF PENTODE 


6J7 °G) Zz e 
Metal t 6J7 and glass-octal 
6J ¥ -G types 637-G ed 6J7-GT ine Gah a 


biased detectors or high-gain audio 4 


1$:6J7-G 


4,26,and 18, respectively, OUTLINES c:6u7-ct 


amplifiers in radio receivers. Outlines 3:8 . 1) ™() 


tiride No.2 and No.3 connected to plate. 


TRIODE—HEPTODE CONVERTER 


Glass octal type used as a combined triode 
oscillator and heptode mixer in radio receivers. 
Outline 26, OUTLINES SECTION. Tube re- 
quires octal socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation—Heptode unit: 
plate volts, 250 (300 maz) ; grids-No.2-and-No.4 
volts, 100 maz; grid-No.1 volts, —3; plate re- 
sistance, 4 megohms; conversion transconduc- 


6J8-G 


‘sure, 290 zmhos; plate ma., 1.3; grids-No.2-and-No.4 ma., 3.5. Triode unit: plate volts, 250 max 
‘applied through 20000-ohm dropping resistor); grid resistor, 50000 ohms; plate ma., 5.8. This type is 


veel principally for renewal purposes. 


HIGH-MU TRIODE 


Glass octal type used as voltage amplifier 
in radio equipment. Outline 18, OUTLINES 
SECTION. Tube requires octal socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. Characteristics 
as class Ai amplifier: plate volts, 250 maz; grid 
volts, -3; amplification factor, 70; plate resis- 
tance, 50000 ohms; transconductance, 1400 
umhos; plate ma., 1.1. This type is used princi- 
pally for renewal purposes. 


6K5-GT 


SECTION. All types require octal socket and may be mounted in any posit G2 cI POWER PENTODE 
For typical operation as resistance-coupled amplifiers, refer to Charts 11 and 
RESISTANCE-COUPLED AMPLIFIER SECTION. For heater and cath "G 2 Glass octal type used in output 
considerations, refer to type 6AT6. stage of radio receivers. It is capable 
of delivering moderate power output 6K6-GT 
Himsa VOGeRGn (AG/D0) 920.4 5..53 .c. Me eee ee Vee , 6.3 n@ GF (7), with relatively small input voltage. 
SAE MMRIR RIVED Ace, RTA vic Toica cae ack aa oe ek Sor haw ean kes 0.38 (1) (8) Tube may be used singly or in push- 
K 
Maximus Ratings: CLASS A; AMPLIFIER (Pentode Connection) 3 63 pull. 
PR CRURGE: Sordi c. Cre Ts (nent ret tne heres eee ree hictds 300 max TH e) 
Gniw-No. (sonman) VouTaae... 222 126 sea Ten CoM ee he Sa ee ialtare 
Princ nib eo, eae y LAr SEB MRA Cis aes BY kis 'og FoF CEOS Few 9 300 max ga seb pice 5 ni CAPACITANCES (Approx. With no externa! shield): . son ; 
RIG-NO:1CONTROL-GRID) VOLTAGE. «5s .cacc.cuscc.ccecsuccetedsaseeawee 0 min Grid No.1 to Plate. 0. 6.6 ee lee eens ce weis te ean eps seule neti : me 
aM MME Sle o i sinc 0d cts chs » Rig ess cI Kiev ob kacwicoren a  oioateh atone 0.75 maz EROUL .). sainaRe se Rot a ee elec nine aise tre ore ark eines, «.Qereireee nie Si xteticn s eeene 5.5 put 
SR, RM MMMEITON 6 5 ihe cares Bes dc Fb 9.0: alors Siiaceepeiera dun Sood ace udiade bw ebBllc ke 0.10 maz RYUCDUE: 5 awe tie ease odes eoleieks «west ele ein sip tte ama are 6.0 wpe 
PEAK HEATER-CATHODE VOLTAGE: A ‘ INGLE-TUBE CLASS A, AMPLIFIER 
Heater negative with respect to cathode..............-0.0c0eeceeucee 90 max Maximum Ratings: : : , 
oataP outlive with ri tt thod UATE VOLPAGM ctu cca kcgt ck ee ae ote cee ea ha bh ete ainerae ie aie 315 max volts 
P wi espect to cathode. .... 2. ces. csr ec cee ssvonsenes 90 max SEID-N 0.2 (GME) VOLPACM coi isos sce hc dere aro nadus tars dane seh adele 285 max volts 
pl MATE DIGSIBATION a i 1'5, ¥ars.sieldeleets, 4025.77 ss Ponti ign ace 8.5 max watts 
ypical Operation: uip-No.2 DIsstPATION 2.8 max watts 
SPT ee ea PNA Es RU: SETS V5 <ch ast tgs Gro sre 50-4 E'a.9 ce. 0) -0 Sim 100 250 ox Be fainter +H thod 90 Its 
Grid) No@i(Suppressor)'. «65 cto c ccc cocccoccccscne : eater negative with respect to cathode.............. max vo! 
Grid-No.2 ace it i Bae tite Cre nen Se ae Geae ae Pa abe Heater positive with respect to cathode 90 max volts 
Re Dh Lb UN SST RAR eae ira FA tet ee oe -3 -3 typical Operation: 
or a LAT RNC een Ail ee, aie. Gad Mle cleat op Sela 1.0 at me Mnte Voltameattten.- cskc haa Gas sas ntes 35 100 250 315 volts 
Be eee ee i orn ae 1185 1225 (rid-No.2 Voltage... eee ee eee eee esas 100 zn) 208 i 
Grid Bias (Approx.) for cathode-current cutoff.............. 7 7 \irid-No.1 (Control-Grid) Voltage. ..........+- ah 38 a eles 
pitta Cuepenitete fb. 2 2 Ponk AF Grid-No.1 Voltage. ..............6-- i 4 18 21 
Sida SOLE On 7 Maen Den Reneir Wane moka aan Joro-Signal Plate Current... ...........+2.00- o a7 82 25.5 ma 
eo OUITENE. oe eee eee eee eee eet ence ence eens 0.5 0.5 Maximum-Signal Plate Current............... 9.5 33 28 ma 
rc Sigom charg eed akg ea Par. eee oe 73 eh ss ee 
i fncise CLASS A P i ion)? Jaximum-Signal Grid-No.2 Current........... 
Maximum Ratings: 1 AMPLIFIER (Triode Connection) Blate Resistance (APprox.).........062csc200s 0 104000 68000 75000 chins 
atic gel SN BTR ICTS I SLR CIN RS BIRT 8 Se Bs er RW 250 max (a ng Z aging ote pba (onan 
ARID EEN Y OLDATEVIES © Potala Ses At av oh foie Oo Sted ok 1k a an 0 min oad Resistance. ........ t 
PLATE AND GRID-NO.2 DISSIPATION (TOTAL) .......... Total Harmonic Distortion... . . - 11 Aa 15 per cen 
BAMTON (RODALAN, GPs. she WEY Its Peel Nahocs 6 wel. eceah es 1.75 max Maximum-Signal Power Output.......21....2! 0.35 3.4 4.5 watts 


TUBE 


RECEIVING MANUAL 


RCA 
RCA RECEIVING TUBE MANUAL 
Ndatenae Ratheng PUSH-PULL CLASS A, AMPLIFIER me YOLTAGE (AG/DO) 3 2 oo rssvk dese Ce ee ee 6.3 volts 
(Same as for single-tube class A, amplifier.) BROURBENT.. 250i tale oh borne <ccnatin cate a Mee 0.3 ampere 
> , Fixed Cathode 
Typical Operation (Values are for two tubes): Bias Bias ‘ jn Ratings: CLASS A, AMPLIFIER 
REPO Sor PEIN Gena oa ee RUE Cd he ar 285 285 WoLTAGE 
Cerne E MOAR Thats ate .le ats + scans cae, ee dogk Oe bak et 285 285 © facnua 5) 5 Peer tape aie OR aS 300 max volts 
Grid-No.1 (Control-Grid) Voltage. 5.0... 26sec ca cecerene -25.5 - an8 Sur a OLTAGE.... 125 max volts 
RU ao 10 AAT Se ord Serene) NOSE: 5 Se eee verte AN en Be eae - 400 at ic wi LY VOLTAGE. .... 300 max volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... ...........0005 51 51 : ie (CONTECE at VOLTAGE 0 min volts 
Peres OMl WE IMte: QOETENEN. Fctecsa sn sie ods henede newness cee 55 55 hl, piesa Ihe Rae OEY 2.75 max watts 
Maximum-Signal Plate Current........... 00 .ceeeseeeeeees 72 61 eran, CATEOME gis a tin seer 0.35 max watt 
Zero-Signal Grid-No.2 Current.......... 0.00.00 sees Ae 9 9 Bee necati guar OLTAGE: 
Maximum-Signal Grid-No.2 Current........ Riek Aaitai onions se 1 1 . i ae ae tive bike respect to cathode. 90 max volts 
Effective Load Resistance (Plate-to-plate)...........-.-..+5 12000 12000 flor positive with respect to cathode... ......... cece eee ee ee eee 90 max volts 
Total Harmonic Distortion. ............220eeesseeserenens 4 F 
Maximum-Signal Power Output.............2. 000 ee eee eee 10.5 9.8 4! Operation: 
vi Mt Mbeiciensaiel WSs sFa:a's Ribs & ANE kale sv Pas a =~ 250 volts 
fil (SUPPLesSOr) .. 1... eee eee e eee eee onnected to cathode at socket 
INSTALLATION AND APPLICATION b Voltage Sch een resis mae 100 100 125 volts 
: * ! 0 Oltageins crus usc ea cnc ee ee ema waite tvs = -3 -3 volts 
Tube requires octal socket and may be mounted in any position. Outline meeptance (Approx) eh nap teain Wane dicks 0,15 0.8 0.6 megohm 
OUTLINES SECTION. It is especially important that this tube, like other po Mie for transconductance of "7°" °7"""""* ard be a 
handling tubes, should be adequately ventilated. id He ae © 918.3 nase paths wrested, Coie “85.8 ~42.5 ~52. 5 volts 
re Se were ; ‘ j ma 
Sie Si PO sie wiekera Wa ile qiatatebs ee ven eb is 2.6 ma 


Any conventional type of input coupling may be used provided the resisti 
added to the grid circuit by this device is not too high. Transformer- or imped 
coupling devices are recommended. When the grid circuit has a resistance | 
higher than 0.1 megohm, fixed bias may be used; for higher values, cathode 
is required. With cathode bias, the grid circuit may have a resistance as high 
but not greater than 1.0 megohm, provided the heater voltage does not rise m 
than 10% above the rated value under any condition of operation. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


if 


1 K 


TRIODE-HEXODE CONVERTER 


Metal type 6K8 and glass-octal 
types 6K8-G and 6K8-GT used as 
combined triode oscillator and hexode 
mixer in radio receivers. Type 6K8, 
Outline 5, type 6K8-G, Outline 25, 


80) " 
z uJ ‘ . . 
iaepecspie PTLINES SECTION. Type 6K8-GT is a DISCONTINUED type listed for 
‘ Se ae #nee only. Tubes require octal socket and may be mounted in any position. 
: hnter and cathode considerations, refer to type 6AT6. For application, refer 
§ 60 fequency Conversion in ELECTRON TUBE APPLICATIONS SECTION. 
3 ¢ 
= mY OLTAGE (AC/DO). ak eae es 
i Bibuanants cece cere eke Ce ee ae ampure 
3 
3 ‘ab mum Ratings: CONVERTER SERVICE 
oy 
4 ME UATE VOLGROB etek 5 S1ed oxy by ichetnires oust Ube hiakt wards Mee 
& yeh Giibs-N0.2-AND-N0.4 (SCREEN) VOLTAGE $50 poor van 
& Heh Cnips-N0.2-AND-No.4 SUPPLY VOLTAGE. ............4+ 300 max volts 
4 HH) Gnip-NO.3 (CONTROL-GRID) VOLTAGE... ............0000 0 min volts 
20 RELATE: V OUBAOIE 5 pists Grats tsb Charts mations oe pee ais Saale ae 125 max volts 
rr SR UATE LUMNOET Cy 5.4 5 onl s/s 5 con te ahhn 6 SONS us a 0.75 max watt 
& MH Cini DS-NO.2-AND-NO.4 DISSIPATION... .........000seeeceeues 0.7 max watt 
2 SLATE DUSRIPRMEINOS ook ots cases tae 6b bALGAG Rives cone td 0.75 max watt 
BEA TMODE CUMBMI Sas o\6 5.03 ols» dnthss. ane gd vie oN ie is nu bule cam cate “16 max ma 
HwareR-CATHODE VOLTAGE: 3 
Healer negative with respect to cathode............ccccevceccccceece 
° 60 160 40 ATE VOLTS se eS2CM- 4881TS Palor positive with respect to cathode... ......ccccccevccsccceveecs 30 pos pba 
4!) Operation: 
Bem ate Voltage tiie str agiag vi oceaep as ev eset ay 100 250 volts 
6K7 REMOTE-CUTOFF PENTODE . . Ontos Vole VOMMGOL Spero eas home te st << bores 
BTLA-INO.G FSS rMMENe cs «S55 10 ee rdie'g. s167 hah © de «Bate Rane Gael = + ts 
Bete V Olt Age iterates sia os elisa 3266 2 ley elalb-ave hey sand d ba 
Metal type 6K7 and _glass-octal Mummrid Resistorpre omte ic tt Ke. backs nciawdad 50000 50000 bee 
6K7-G types 6K7-G and 6K7-GT used in rf tn late Resistance (Approx.).............0.. cess eee 0.4 0.6 megohm 
aif ot f di ‘ i Pilon TranscGammepm hee. Wee. Fs. ot citi dnatnlacwarcnte one ae. 325 350 umhos 
7 T an. us Ages or radio recelvers, par- le Grid-No.3 Voltage (Approx.) for conversion transcon- 
& a ticularly in those employing ave. Out- ae (1) Hance Of 2 pAROB iis cates? yee ohne ume i Cet wd —30 -30 volts 
i 4. 26 418 ively, OUT. NC LEK7G Bemnate Curreuerg: hires ss salve shee civ wetiain Kawase sco 0deaie 2.3 2.5 ma 
ines 4, , an lo, respectively, -  BCi6K7-Gr f " (irids-No.2-and-No.4 SENOS ce hire caine ea eee 6.2 6.0 ma 
LINES SECTION. These tubes require octal socket and may be mounted in Be eee GAA Mks Bele ee te oe Bay 
e,¢ . . > q wid a ~, 
position. For voltage-supplies and application, refer to type 6SK7. For heater Mithode Cursutice. eo ni sie ate a wg Shy 13 tee By 


cathode considerations, refer to type 6AT6. 
116 


“Th transconductance of the triode section, not oscillatin f i i d 
d : % g, of the 6K8 is approximately 3000 
Whon the triode plate voltage is 100 volts, and the triode grid voltage is 0 volts. a 
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HOA TUBE 


RECEIVING MANU 


MEDIUM-MU TRIODE 


Glass octal type used as detector, amplifier, 
or oscillator in radio receivers. Outline 24, OUT- 
LINES SECTION. Heater volts (ae/de), 6.3; 
amperes, 0.15. Typical operation and character- 
istics: plate volts, 250 maz; grid volts, —9; plate 
ma., 8; plate resistance, 9000 ohms; amplifica- 
tion factor, 17; transconductance, 1900 umhos; 
grid-bias volts for cathode-current cutoff, -20. 


6L5-G 


NC 


As a class Ai amplifier, the 6L5-G may be operated in resistance-cou ircui 
- pled circuits as shown 
RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally 


purposes. 


G2 
BEAM POWER AMPLIFIER 


Metal type 6L6 and glass-octal 
type 6L6-G are used in output stage 
of radio receivers and amplifiers, es- 
pecially those designed to have ample 
reserve of power-delivering ability. 


6L6 
6L6-G 


These types provide high power output, sensitivity, and high efficiency, 
output at all levels has low third and negligible higher-order harmonies, I 
cussion of beam power amplifier considerations, refer to ELECTRONS, 


TRODES, AND ELECTRON TUBES SECTION. 


HEATER VOLTAGE (AC/DC) 


rece BS = eal MER OB SARE EERE Ea 0:9 
Direct INTERELECTRODE CAPACITANCES (Approx.): 6L6 va 6L6-G 
RMD AS on rc! 5s 06s 6 tek 8 6 bald on beepwakle 0.4 0.9 
RR eMEN oe ein tera rcthe oc bee ccs cnc ec 10 11.5 
SU Tp he oh Ral i oer 9.5 
Maximum Ratings: SINGLE-TUBE CLASS A, AMPLIFIER 
EMME OR ei TRAE a ot Oro SAMI sa« Vnnevaoanicoosea ne F 
GRiID-N0.2 (SCREEN) MMPS Score te Sane les hte cehy eed 2r0-sai 
BRM SAMI ONG TR Te ate os NG aa CS dE ome ee 19 max 
Seen EEC ATION Sth stan aes a hn ete bane cide eee 2.5 max 
PEAK HEATER-CATHODE VOLTAGE: salt 
Heater negative with respect to cathode..........3....0.ce0ccceeeee. 180 max 
Heater positive with respect to cathode...............-........00 180 max 
Typical Operation: Fixed Bias Cathode Bias 
250 350 250° 300 
250 250 250 200 
-14 -18 os - 
a a 170 220 
14 18 14 12.5 
72 54 75 51 
79 66 78 54.5 
5 2.5 5.4 3 
ve ae yf 7.2 4.6 
22500 33000 - - 
6000 5200 - - 
2500 4200 2500 4500 
10 15 10 iy 
6.5 10.8 6.5 6.5 
F SINGLE-TUBE CLASS A, AMPLIFIER (Triode Connection)} 
Maximum Ratings: 
WM RMOVEA GD ee ote os etme 3 Unfors eric ab clescun, wmie Thee 
PLATE AND GRID-NO.2 DISSIPATION (TOTAL).......... ai9'6) dies fara niptal sintats ; "16 rie 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............... Ryleete'aa Cae ae ee 180 max 
Heater positive with respect to cathode................ ep Yeu erties ree 180 max 


HCA RECEIVING TUBE MANUAL 
Operation: Fixed Bias Cathode Bias 
250 250 volts 
—20 - volts 
ed 490 ohms 
me Voltage oo eee is ote ae 20 20 volts 
Memriate Currents 2 sie oo c8 Spiichasiotes vase ele 40 40 ma 
44 42 ma 
a | = ohms 
4700 - pumhos 
5000 6000 ohms 
5 6 per cent 
meignal Power Output.................05 1.4 1.3 watts 
1 # connected to plate. 
w Ratings: PUSH-PULL CLASS A, AMPLIFIER 
o for single-tube class A, amplifier) 
1 Operation (Values are for two tubes) Fixed Bias Cathode Bias 
EG; . '< t.SERS AEG es se eerie ele niee i 250 270 270 volts 
of Voltage. aes iran 250 270 270 volts 
» 1 (Control- 5 -16 -17.5 = volts 
dy Itenistor. . - = 125 ohms 
¥ Urid-No.1 id-No.1 Voltage .......... 32 35 40 volts 
ate Currents © o 2). a. satay otees 120 134 134 ma 
SH te have igh erase azar soit os 140 155 145 ma 
Forstiahs etngeeks et Reanra ety eo 10 11 uf ma 
Sa a Pa ee IU, 16 17 17 ma 
24500 23500 - ohms 
5500 5700 - p»mhos 
5000 5000 5000 ohms 
2 2 2 ~~ per cent 
14.5 17.5 18.5 watts 
jmum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 
* as for single-tube class A, amplifier) 
«| Operation (Values are for two tubes): Fixed Bias Cathode Bias 
MORES 4... sus nase ae g 360 360 volts 
No.2 Voltage be 270 270 volts 
No.1 (Contro -22.5 - volts 
wile Resistor - 250 ohms 
» Al Grid-No.1-to-Grid-No.1 Voltage.......... 45 57 volts 
Signal Plate Current 88 88 88 ma 
Sum-Signal Plate Current 132 140 100 ma 
Signal Grid-No.2 Current... 5 5 5 ma 
simum-Signal Grid-No.2 Current. . 15 11 pe 4 ma 
tive Load Resistance (Plate-to-plate) 6600 3800 9000 ohms 
| Harmonic Distortion 2 2 4 per cent 
26.5 18 24.5 watts 
simum Ratings: PUSH-PULL CLASS AB, AMPLIFIER 
we as for single-tube class A; amplifier) 
ica! Operation (Values are for two tubes): Fixed Bias 
eT CPS POLS. LSE fr eee ee ne: for er nen in (Ar) SPS | 360 360 volts 
N02 VOltHBG ook. scree ced SiReGG swe REN Sle Reg oats “ 225 270 volts 
No.1 (Control-Grid) Voltage....... : ‘ -18 -22.5 volts 
Al’ Grid-No.1-to-Grid-No.1 Voltag 4 52 72 volts 
wfignal Plate Current... . 5 : aa e 78 88 ma 
jmum-Signal Plate Current , 142 205 ma 
Nignal Grid-No.2 Current... 3.5 5 ma 
simum-Signal Grid-No.2 Current... py 16 ma 
wetive Load Resistance (Plate-to-plate) .............. 0.000 cece eee 6000 3800 ohms 


SP Orid-InputnOwers os t5.5 i To chor acs boo rrr ania en meee 140 270 mw 
«| Harmonic Distortion. . .. per cent 
ssimum-Signal Power Outpu watts 


INSTALLATION AND APPLICATION 


Types 6L6 and 6L6-G require an octal socket and may be mounted in any 

wition. Outlines 7 and 33, respectively, OUTLINES SECTION. It is especially 
aia that these tubes, like other power-handling tubes, should be adequately 
Ventilated. 
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The heater is designed to operate at 6.3 volts. The transformer supplyin 


PENTAGRID M 
voltage should be designed to operate the heater at this recommended val a 


Metal type 6L7 and glass-octal type 6L7-G 


full-load operating conditions at average line voltage. Under the maximum are used as mixers in superheterodyne circuits 6L7 

and plate-dissipation conditions, the heater voltage should never fluctuate si having a separate oscillator stage as well as in ' 

it exceeds 7.0 volts. For cathode connection, refer to type 6AQ5. : other applications where dual control is desir- in 
" (7) able in a single stage. The two separate control 6L - 


In all services, precautions should be taken to insure that the dissij grids are shielded from each other and the 


OL.7 


rating is not exceeded with expected line-voltage variations, especially in th 87. Ke prt a effects between oscillator and signal 

he ¢ ¢ ; “hi . Circuits are very small. For additi i - 
of fixed-bias operation. When the push-pull connection is used, fixed bias tin, refer to Frequency Conversion, ELECTRON TUBE APELICAdIONS SECTION. Outlines 4 and 
up to 10% of each typical grid-No.2 voltage can be used without increasin WM, respectively, OUTLINES SECTION. Heater volts (ac/dc), 6.3; amperes, 0.8. Maximum ratings as 


daor: plate volts, 300; grids-No.2-and-No.4 volts, 150; plate dissipation, 1.0 watt; grids-No.2-and-- 
#4 dissipation, 1.5 watts. Typical operation as mixer (values recommended for all-wave receivers): 
pe volts, 250; grids-No.2-and-No.4 volts, 150; grid-No.1 (signal-grid) volts, -6 min; grid-No.8 (oscil- 
foregrid) volts*, -15; peak oscillator volts applied to grid No.3, 18 min; plate ma., 3.3; grids-No.2-and- 
4 | ma., 9.2; plate resistance, greater than 1 megohm; conversion transconductance 350 umhos; grid- 
«| volts for 5 pymhos conversion transconductance, -45. : ’ 
* Tho de resistance in the grid-No.3 circuit should be limited to 50000 ohms. 


tortion. 

As class A, power amplifiers, the 6L6 and 6L6-G may be operated as § 
in the tabulated data. The values cover cathode- and fixed-bias operation fo 
types where used as beam power tubes as well as where they are connee 
triodes and have been determined on the basis that no grid current flows 
any part of the input-signal swing. The second harmonics can easily be elimi 
by the use of push-pull circuits. In single-tube amplifiers with resistance-¢ 
input, the second harmonics can be minimized by generating out-of-phase 
harmonics in the pre-amplifier. ; 

As push-pull class AB, power amplifiers, the 6L6 and 6L6-G may be 
ated as shown in the tabulated data. The values shown cover cathode- and 
bias operation and have been determined on the basis that no grid curren 
during any part of the input-signal swing. 

The type of input coupling used in class A, and class AB, service shoul 
introduce too much resistance in the grid circuit. Transformer- or impe 
coupling devices are recommended. When. the grid circuit has a resistan 


DIRECT-COUPLED POWER TRIODE 


‘ Glass octal type used as class A: power am- 
plifier. Outline 23, OUTLINES SECTION. 
Heater volts (ac/dc), 6.8; amperes, 0.8. For 6N6-G 
electrical characteristics, refer to type 6B5. ‘ 
Type 6N6-G isa DISCONTINUED type listed 
for reference only. 


er, HIGH-MU TWIN POWER TRIODE 


higher than 0.1 megohm, fixed bias may be used; for higher values, cathodt hie NX 

is required. With cathode bias the grid circuit may have a resistance as 2 (s) Metal t 6N7 6N7 

but not greater than, 0.5 megohm provided the heater voltage is not allow tone NT Gru ae and glass-octal 

rise more than 10% above the rated value under any condition of operatio AG Ci (7) 4 as pcaliniebantanes rfc 6 2 6N7-GT 
As push-pull class AB, power amplifiers, the 6L6 and the 6L6-G n CG) *(@) fier or with units in pete es pron 

operated as shown in the tabulated data. The values cover operation wi Bit-cr K A, amplifier to drive a 6N7 or 6N7-GT 


bias and have been determined on the basis that some grid current flows 
the most positive swing of the input signal. 

Refer to CIRCUIT SECTION for circuits employing the 6L6 or 6L6 
to the ELECTRON TUBE APPLICATIONS SECTION for discussion 
verse-feedback arrangements. : 


. i class B amplifier. Outlines 6 and 17, respectively, OUTLINES SECTION. 
\ibes require octal socket and may be mounted in any position. For typical oper- 
#llon as a resistance-coupled amplifier, refer to Chart 6, RESISTANCE-COUPLED 
MPLIFIERSECTION. For class B amplifier considerations, refer to KLECTRON 
‘UBE APPLICATIONS SECTION. 


ir: Bae VOLERGE BODO) rc oe hi hk oebin th Scena cik GREEN Sinha ee 6.3 volts 


AVERAGE PLATE CHARACTERISTICS 
With BRR CURRENEN acd ib cposvare nts eneus's oad waters 37a. 4 eis: che ames ste a wien saat we ee 0.8 ampere 


Ec; AS VARIABLE 


TYPE 6L6 


Ef =6.3 VOLTS 
. Edipns'2 vouTs= 250 CLASS B POWER AMPLIFIER 
2 . ‘i 
é LOAD LINE CORRECTED TO COMPENSAT Values are for two tubes, unless otherwise specified. 
? WITH LARGE SIGNALS Haaimum Ratings: 
5 4? VOLTAGE 
2 AW og feb go cu'e (Each Unit)..... 125 max = 
2 ‘Ace PLATE DIssIPATION (Each Uni 
3 a\ HBATER-CATHODE VOLTAGE: ees bse 
& eater negative with respect to cathode. . 90 
ze lleater positive with respect to cathode..............2.05 90 sea hei 
H Typical Operation: 
rs Wile Supply Impedance. .................. 
8 Wiviive Grid-Chreuit Impedance 2200000000 20 "Sige Shims 
s ue Y OLCAZE | aire auc Co SUP ae. Vee weet dhgor ara aki eke 300 300 volts 
2 Ml Voltage..... 0 0 volts 
5 »s Al Grid-to-Grid Voltage. 58 82 volts. 
w ‘Signal DC Plate Current. 35 35 ma 
#eimum-Signal DC Plate Cu 70 70 ma 
4 4 Grid Current (Each Unit). 20 22 ma 
a = live Load Resistance (Plate- . 8000 8000 ohms 
DO i wee ° cual Pemarmonie PMtorion ers eres c ees ak «ber aien clei 4 8 per cent 
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~ 
Third Harmonic Distortion....-....... Sit Et Ahem gee Shi ots 3.5 
Et ee big Distortion. .... 1.5 TWIN DIODE—MEDIUM-MU TRIODE 
aximum-Signal Power Output. 10 
** At 400 cycles for class B stage in w’ er grid circuit is 500 ohms, " Metal type 6R7 and glass-octal types 6R7 
leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be e: < 6R7-G and 6R7-GT used as combined detector, 
supplying the grids of the class B stage wih the specified values at low distortion. amplifier, and ave tubes. Outlines 4, 26, and 16, 6R7 G 
G respectively, OUTLINES SECTION. Tubes a 
CLASS A, AMPLIFIER nN require octal sockets. Within their maximum 
- ratings, these types are identical electrically 6R7 -GT 
Both grids connected together at socket; likewise, both plates. ath a with type 6BF6 except for capacitances. Maxi- 
Maximum Ratings: * | Ny GT 3 mum ratings of triode unit as class Ai amplifier: 
a te volts, 250 max; plate dissipation, 2.5 max watts. For typical operation as a resistance-coupled 
fad: te neal Gite nT aI) eee Galt eee os hed 2 max Pui refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION. Type 6R7-G is a 
B Ok BUC ye Ho He Sig Bites hd ENG SNe g PEAR Dw Ocal Ry .0 max r 
Prak HBATER-CATHODE VoLTAGcE: NAUONTINUED type listed for reference only. 
Heater negative with respect to cathode.............0000ccceeeeeeeeeeees 90 max 
Heater positive with respect to cathode... .....seeccccccsccevcveecceeees 90 max 
“ f REMOTE-CUTOFF PENTODE 
Typical Operation: sakcth at ; 
Metal type and glass-octal type 
Pic fe ‘aetna oa RES pe aaa a at 7 , 6S7-G are used in rf and if stages of automobile 6S7 
WermmUI DUNT AREER ooh. daca heck ccc ce ies me 35 receivers employing avec. Outlines 5 and 26, 
Plate Resistance.................5. 11000 respectively, OUTLINES SECTION. Tubes 7 G 
Transconductance........ 3200 require octal socket and may be mounted in 6 = 


Plate Current............ 


6 oT 
Plate Load— Depends largely on the design factors of the class B amplifier. In general, the load 


between 20000 and 40000 ohms. 


Power Output— Under maximum voltage conditions, upwards of 400 milliwatts can be obtain 


MEDIUM-MU TRIODE 


Glass octal type used as detector, ampli- 
fier, or oscillator in radio receivers. Outline 17, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this type 
is identical electrically with type 76. Type 
6P5-GT is used principally for renewal purposes. 


6P5-GT 


TRIODE—PENTODE 


Glass octal type used as an amplifier. Out- 
line 26, OUTLINES SECTION. Heater volts 
(ac/de), 6.3; amperes, 0.8. Except for inter- 
electrode capacitances, this type is identical 
electrically with type 6F7. Type 6P7-G is a 
DISCONTINUED type listed for reference 
only. 


6P7-G 


6Q7 
6Q7-G 
6Q7-GT 


TWIN DIODE—HIGH-MU TRIODE 


Metal type 6Q7 and glass-octal 
types 6Q7-G and 6Q7-GT used as a 
combined detector, amplifier, and ave 
tube in radio receivers. Outlines 4, 26, 
and 18, respectively, OUTLINES 


SECTION. Tubes require octal socket and may be mounted in any posil 
Heater volts (ac/dc), 6.8; amperes, 0.3. For heater and cathode considerati 
refer to type 6AT6. These types are similar electrically in most respects to’ 
6SQ7 and 6AT6. Maximum ratings and typical operation of the triode unit 
class A, amplifier are the same as those for type 6AT6 except that with a 
voltage of 100 volts, the transconductance is 1200 umhos and the plate resi 
58000 ohms. The triode unit is recommended for use only in resistance-cor 
circuits; refer to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECT 
For grid-bias considerations applying to the triode unit, refer to type 6AT6. 


diode curves, refer to type 6SQ7. 
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any position. Heater volts, 6.3; amperes, 0.15. 

, ! Typical operation and maximum ratings as 
ee KIS:657-G class Ai amplifier: plate volts, 250 (300 maz); 
i No.2 volts, 100 max; grid-No.1 volts, ~8 (0 min); grid No.3 connected to cathode at socket; plate 
*, 4.6; grid-No.2 ma., 2; plate resistance, 1.0 megohm; transconductance, 1750 ywmhos; grid-No.1 
iia for transconductance of 10 umhos, —38.5. Plate dissipation, 2.25 max watts; grid-No.2 dissipation, 
+) mux watt. For typical operation as a resistance-coupled amplifier, refer to Chart 16, RESISTANCE- 


POUPLED AMPLIFIER SECTION. 


G 
(s) 


TRIPLE DIODE—TRIODE 


Glass octal type used as audio 
amplifier, AM detector, and FM de- 
tector in AM/FM receivers. Diode unit 
No.2 is used for AM detection, and 
diode units No.1 and No.8 are used 
lov °M detection. The grid of the high-mu triode is brought out to a top cap. Out- 
ine is similar to Outline 16, OUTLINES SECTION, except maximum length is 
14/8 inches and seated height is 3-1/16 inches. Tube may be mounted in any 


6S8-GT 


H . . 
position. For heater and cathode considerations, refer to type 6AT6. 
Im ror VOLTAGE (AC/DC) 6.3 volts 
on TER CURRENT............ 0.3 ampere 
Nnwor INTERELECTRODE CAPACITANCES pias external shield): 
Priode Grigto LeOde PIBt es ovat, sacey Po wine «haw sag etre aig mie eb ere ais 1.2 ppt 
Pr l'riode Grid to Cathode........... 2.0 put 
(3) I'riode Plate to Cathode........0...0..... ae pd 530 put 
Diode Plate to Cathode (Approx. for each unit).............-...00055 1.0 ppt 
H QA < Maximum Ratings: TRIODE UNIT AS CLASS A, AMPLIFIER 
Qa) BRODE PLATE WOLTAGH ccc eae ch iadd vom aon pap senvewtains oats 300 max volts 
$:6Q7 MEODN PLATHIASIRASION: Ao Sox. ceo Fatds, uy eck ble cid 88 oT aN ge 0.5 max watt 
Bearer ‘AK HEATER-CATHODE VOLTAGE: 
. Ifeater negative with respect to cathode. ...... 0.0... seer eee nese ees 90 max volts 
Heater positive with respect to cathode... 1.1... -... ce eee eee eee eee 90 max volts 
{heracteristics: 
Bene Voltage caccrt iss aw sled 5 AE ce es the Ne tee Aaa 100 250 volts 
| LEC SiS Ba Rn aS Bo ey toro tee ee ee -1 —2 volts 
Beeplification PACT... ek is. ieee To 5 eS EE Eis Psa Goy es Lapass 100 100 
SNS TRCRINGRINGDs 56 show 8.6 05 6.5.5.5 00 iow as eo bs Els ose Oe 110000 91000 ohms 
MEMOCONGUCHMMME Ss 4c iis. oc,5 9 sle orbs 9 0) a ose die S Kala SS wee Stet s' 900 1100 z»mhos 
me Curteieme meinen cs se ste s Fons cit eae tet Om eos fa 0.4 0.9 ma 


DIODE UNITS 


Diode units No.2 and No.3 and the triode unit have a common cathode. 
»jmrate cathode. For diode operation curves, refer to type 6SQ7. 
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Diode unit No.1 has a 
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INSTALLATION AND APPLICATION 


Types 6SA7 and 6SA7-GT require octal socket and may be mounted in any 
‘ion, Outlines 3 and 17, respectively, OUTLINES SECTION. For heater and 
wile considerations, refer to type 6AT6. 


Necause of the ‘special structural arrangement of the 6SA7 and 6SA7-GT, a 
ye in signal-grid voltage produces little change in cathode current. Conse- 
‘ly, an rf voltage on the signal grid produces little modulation of the electron 
\ flowing in the cathode circuit. This feature is important because it is 
yihle that the impedance in the cathode circuit should produce little degen- 
#1) or regeneration of the signal-frequency input and intermediate-frequency 
i, Another important feature is that, because signal-grid voltage has little 
on the space charge near the cathode, changes in ave bias produce little 


PENTAGRID CONVERTER 


Metal type 6SA7 and glass-octal 

6SA7 type 6SA7-GT used as converter in 
superheterodyne circuits. They are 

similar in performance to type 6BE6. 

For general discussion of pentagrid 

types, see Frequency Conversion in 

ELECTRON TUBE APPLICA- 

TIONS SECTION. Both tubes have 


6SA7- GT excellent frequency stability. 


HEATER VOLTAGE (AC/DC)... 6.8 ; r : . y 
Wkseek Cohan tere 03 ae #e in oscillator transconductance and in the input capacitance of the No.1 
fe _ There is, therefore, little detuning of the oscillator by ave bias. 
Direct INTERELECTRODE CAPACITANCES: 6SA7 6SA7-GT A typical self-excited oscillator circuit for use with the 6SA7 will be similar to 
Grid No.8 to All Other Electrodes (RF Input).............. 9_5* 1* for the 12SA7 in the CIRCUIT SECTION. For operation in frequency bands 
Plate to All Other Electrodes (Mixer Output)............... 12* 11** ‘ (han approximately 6 megacycles, the circuit should generally be adjusted 
ae ae = i Electrodes (Osc. Input).......... Ais g s ee a fovide, with recommended values of plate and grids-No.2-and-No.4 voltage, 
NEO ee | Sigg” 0 CO Hhode voltage of approximately 2 volts peak, and an oscillator-grid current of 
A slaves iniscess ibibo Ballin anivd rove chant : 0.06 max* 0.2 max** Willlampere through a grid resistor of 20000 ohms. In the low- and medium- 
as pies: Shell, Si Bos, and All Other Ae pe twney bands, the recommended oscillator conditions can be readily met. How- 
permoues except Cathode.................sscaeveacces " - 1 i i i i 
Grid No.1 to All Other Electrodes except Cathode vin the band covering frequencies higher than approximately 6 megacycles, 
MOURNE. rn ee. es selec cal 5 tank-circuit impedance is generally so low that it is not easy to obtain these 
Grid No.1 to Cathode. ...... Ns Sec hee Aries S 2.6 #8 Wator conditions. For optimum performance in this band, it is generally best 
Grid No.1 to Cathode and Grid No.5... 22.0... ..eeeee canes - 3 Jjust the oscillator circuit for maximum conversion gain at the low-frequency 
Cathode to Shell, Grid No.5, and All Other P . . in at thi d of the b * ll 
Blectrodes except Grid No.l... ....... 0. cccecceccceee 5 “a of the band. Maximum conversion gain at this end of the band is usually - 


Cathode and Grid No.5 to All Other Electrodes {nod by adjustment of the oscillator circuit to give a cathode voltage of approx- 


= Sa No.1 fae 2 14 tely 2 volts peak and an oscillator-grid current of 0.20 to 0.25 milliampere, 
ith shell connected to cathode. i i 
** With external shield connected to cathode. p orid rome eee eee 
In the 6SA7 and 6SA7-GT operation characteristics curves with self-excitation, 
iieinlaiate Reitbiigs: CONVERTER SERVICE ly the voltage across the oscillator-coil section between cathode and ground; Eg 
PRN MRCSOMOEEN Sones pC ai Al: core coe tee cet ee arya 300 max pe oscillator voltage between cathode and eer 
GRIDS-NO.2-AND-NO.4 VOLTAGE. ... 0.0.00. c ccc seceeceuceues Mente os:<te . 100 max - 
GRIDS-NO.2-AND-NO.4 SUPPLY VOLTAGE. ..........0.cccesecescuceesc.. 300 max 
Grip-No.3 VouraGE (With self-excitation)..............++-+......0 le 0 min OPERATION. CHARACTERISTICS 
MMI I RHEMER ERO Naty Selo 5 2 Pe is ak) alia £0 «a vise % so bie voce wh vOlon ea, 1.0 max with Sek exuiaicn 
GRIDS-NO.2-AND-NO0.4 DISSIPATION, ......000. 00. .-cccecceccnscnecccnc cn 1.0 max OPERATION CHARACTERISTICS pats Aled = 
Pee ARTO RONG 2 55 1.003 RMB 2 sais Lake eR ees 14 max WITH SEPARATE OSCILLATOR EXCITATION 6 IDS-Nee & Ned VOLTS =100 hari 
Peak HeATER-CATHODE VOLTAGE: TVG Coens 3 GRID-Nei. RESISTOR-OFIMS © 20000 
Heater negative with respect to/cathode. foss.0ies 0 ilccaclewesonlacl 90 max PLATE VOLTS = 250 5 Pp (9)= Eb x 100 
Heater positive with respect to cathode...............6............. 90 max CRID-Ne 3 (CONTROL GRID) VoLtS=—2 @ Ee 
; ‘ GRID-Ne | RESISTOR-OHMS = 20000, ¥ 600 
Typical Operation: Self-Ezxcitationt Separate Excitation ADJUSTMENT GF OSCILE ATOR VOLTAGE = 
SCE SVG A oI i 100 250 100 250 RECOMMENDED. MINIMUM 2 
Grids-No.2-and-No.4 Voltage.................. 100 100 100 100 aan its een: yo 
Grid-No.8 (Control-Grid) Voltage..... 000111! 0 0 oop ee w RENT Z 
CaP E MMIII se a asa ciad.. Cvs cw dawailva 20000 20000 20000 20000 « 400 
Plate Resistance (Approx.)..................., OSE) tO 0.5 1.0 i 3 
Conversion Transconductance,................. 425 450 425 450 ' Z 
Conversion Transconductance (Approx.)+....... 2 2 2 2 } 8 300 
MAME MEME fla bates abe AE bles vices = 6 fag ses 3.3 3.5 3.3 3.5 w 6 2 
Grids-No.2-and-No.4 Current.................. 8.5 8.5 8.5 8.5 Fs 
Gilded. Currants. 09... +. de os-nye.sealesn. 0.5 0.5 0.5 0.5 gs 
Total Cathode Cartent. oc oo oe ceca cs 12.8 12.5 12.3 12.5 ‘s Fa 
NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to plate -* & 100 
oscillating) is approximately 4500 »mhos under the following conditions: grids No.1, No.3, and | $ 
at 0 volts; grids No.2 and No.4 and plate at 100 volts. 3 
+ Characteristics are approximate only and are shown for a Hartley circuit with a feedback of apy ° 0.4 0.8 152 . 0.5 1.0 1.5 
mately 2 volts peak in the cathode circuit. 1 GRID-N2I MILLIAMPERES(I¢)) GRID-N2I MILLIAMPERES (I¢1) 
+ With grid-No.8 bias of -35 volts. 92CM-4990T ster asiek Set] 
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PENTAGRID CONVERTER 


Metal type used as converter in 
superheterodyne circuits. Because of 
its high conversion and oscillator trans- - 
conductance, it is especially useful in 
FM converter service in the 100-mega- Ss 
cycle region. The 6SB7-Y has a micanol base which minimizes drift j 
frequency during warm-up period. For general discussion of pentagrid 
Frequency Conversion in ELECTRON TUBE APPLICATIONS 
Outline 3, OUTLINES SECTION. Tube requires octal socket and may } 
in any position. For heater and cathode considerations, refer to type 6A 


6SB7-Y 


MUAH VOUTAGE ARO/DO) 7. Sees secant ote peer ta ee ee. 6.3 
SOONG AO aan oN Re aE A ne SN RD RS 0.3 
Maximum Ratings: CONVERTER SERVICE 
ee OMIM te apa ijgh vee oes cotton olde sat 0. ee 300 
ERIDE- DIO AMDEIVO:A VOUPAGE SiS. voces cle sane eunc dent, 100 
Grips-N0.2-AND-NO.4 SUPPLY VOLTAGE. ........0..00.0csecccuceuc cee. 300 
PERE ABI DL: of leis 4 Mite ic 6,4 518/64 are Dove's aie sea SR arom eek, 2.0 
GRIDS-NO.2-AND-No.4 DISSIPATION. ........00.. eee cceeseeecec celle 1.5 
OMe CMMHUOSICORMENT. <6. ccs fers cscatcieecsskseshccskcccbetlle, 22 
GRID-NO.3 VOLTAGE: 1 
eam URN MANU RG SE Fock cst IY r:5u 5 ciersiserse seal a cha ws yet Seas ouelne dak 100 » 
MITE A MEIER Oa scl Sea aer28s Gia, vax gitsase or csnrs are elavker fio Ghat Paod 0 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............0.00cc0cccecceee. 90 
Heater positive with respect to cathode............................. 90 
100 250 
100 100 
£0 -1.G 
20000 20000 
0.5 12 
900 950 
3.5 3.5 
3.6 3.8 
10.2 10 
0.35 0.35 
14.2 14.2 


* The characteristics shown with separate excitation correspond very closely with those ob 
self-excited oscillator circuit operating with zero bias. 


Typical Operation in FM Band (88-108 Mc): 


ACSC OS we 6 Sy BR 9e Ongt SIDPg ea ca ie oe SE RR 250 
Grids-No.2-and-No.4 Supply Voltage..... 0 .............00....0..... 250 
ride NO.e-ANO-NOAREMBtOT.)5..5 cle. sae 60 eis ech sce caseaccsnece.. 12000 
Sit INTEL AGEL) (ge ara 6 eae er tee ear a Se Ra Ma J 22000 
RRO er CUOMO Ml PAE arc Bons Gn Lever apes tate ots Se iansntal 88 108 
OSAMU NEE QUEROUR  \ shah sche eeenalomen, Co eke. 98.7 118.7 
Pee ESM hy Ped cyte SHANI bisheles Bo aficew var ke. «Bee 6.8 6.5 
Grids-No.2-and-No.4 Gurrent:. 2.0.0.0... 0. cece cece cece cece 12.6 12.5 
SEINE NGO st PECANS faci i35.bacrAtedr th detaie 0b AG OE dE xa SAG pats boc 0.130 0.140 


NOTE: The transconductance between grid No.1 and grids No.2 and No.4 connected to 
oscillating) is approximately 8000 »mhos under the following conditions: signal applied t 
at zero bias;grids No.2 and No.4 and plate at 100 volts; grid No.3 grounded. Under the same 
the plate current is 32 milliamperes and the amplification factor is 16.5. 
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HIGH-MU TWIN TRIODE 


Metal type used as phase inverter 
or voltage amplifier in radio equip- 
ment. Except for common cathode, 
each triode is independent of the other, 
Outline 3, OUTLINES SECTION. 
fejuires octal socket and may et ped na § poninon. For beara aes 
» considerations, refer to type 6AT6. For typical operation as a resistan 
| amplifier, refer to Chart 17, RESISTANCE-COUPLED AMPLIFIER 


ION, 


6SC7 


Voura 6.3 volts 
Cun 0.3 ampere 
) |) se eLeCTRODE CAPACITANCES (Shell connected to cathode) :* . a 
EOD: , 1s. S)n-a sate Rince ma exsin siete Seer Pantin. y el flaceietous-g ecele cue 7. Ve tee ae ms 
mmm Gathode............. 2 Bi 
Bie to Cathode : 3 eet 
“imate values for each unit. 
w Ratings: CLASS A, AMPLIFIER 
BEGIN. .....,. « ss 336 sean Male aig.a ea eine dis Share aay ana Ts Velma ae aia gents actus 250 max volts 
a tit-CATHODE VOLTAGE: 
‘ ; hogative with respect to cathode. ........ccseeresscvcevsvens pe max pb 
HWP ponitive with respect to cathode. .......... ce cece ee eennne wees max 
| Operation (Each Unit): 
I ih cla katara Rich RPI Kos to ERO ic RCS ae aS 250 wee 
ARR io a oe Deere Gaterotie sor irc kooete = volts 
SE FRCLOP 5:2.) eee hee BORN tiene so ne sew ee age vs ss Cee Te 
BANC CA DPVOR Aart ae Whites we Kes ehh aa seles Cesena he a tae be ee ee 
erence CADBTORN vec ors, ou an Rate. 8 aia star eeera les atta pias ate m Byala area seTy 2 = 


Hrrent 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


rype 6SC7 
€¢*6.3.VOLTS 


200 250 4 
PLATE VOLTS 92CM-6096TI 


HIGH-MU TRIODE 


Metal type 6SF5 and glass-octal type 
6SF5-GT are used in resistance-coupled ampli- 
fier circuits. Outlines 3 and 17, respectively, 
OUTLINES SECTION. Tubes require octal 
socket and may be mounted in any position. 

4 Characteristics, application, and references un- 
der type 6F5 apply to types 6SF5 and 6SF5-GT. 
Heater volts (ac/dc), 6.3; amperes, 0.3. 
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6SF5 
6SF5-GT 


RCA RECEIVING TUBE 


DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type used as combined rf 
or if amplifier and detector or ave tube 
in radio receivers. Also used as resis- 
tance-coupled af amplifier. Outline 3, 
OUTLINES SECTION. Tube re- 


6SF7 


MANU 


RCA RECEIVING TUBE 


MANUAL 


és REMOTE-CUTOFF PENTODE 


Metal type used as rf amplifier in 
high-frequency and wide-band appli- 
cations. Features high transcon- 
ductance with low grid-plate capaci- 
tance. Suitable for frequencies up to 


6SG7 


Meyacycles (approx.). Two separate cathode terminals enable the input and 
4)! circuits to be effectively isolated from each other. Outline 3, OUTLINES 
TION. Tube requires octal socket and may be mounted in any position. For 


quires octal socket and may be mounted in any position. For heater an 
considerations, refer to type 6AT6. For typical operation as a resistance 
amplifier, refer to Chart 19, RESISTANCE-COUPLED AMPLIFIERS 


¢ and cathode considerations, refer to type 6AT6. 


PEMA Y OUTAGE (AG/DO) 6. 6.o.)s, 0:0 5 0 bo. 4 bso s 0 bole sib en ense seer anes ee 6.3 
AMIE RE 8 655 vo ns esc c e505 cube ebaleg tet tonstsses crys sud 0.3 W OLTAGH CRO = aa as raaetas £4 GA yen tos ita 6.3 volts 
Direct INTERELECTRODE CAPACITANCES (Shell connected to cathode): BD URRENT. aE, oekaki, ho) es ae ek nae 03 amigas 
es PREM: SS cee OK on UR fect Come one bei: 0.004 7 'y INTERELECTRODE CAPACITANCES (Shell connected to cathode): 
US ie vec, Stich RSC Mia GiteS si leeesteiry arte. peveine att wel is ge 5.5 EN O.1 60 PIBGO Re i huis Hus awa o divga le otaaes Arts yilant she Fo Fae INES 0.003 max ppt 
Outpirbey a. is ciaze np URS 28 i wolto cece paca autre Oia 6.0 BEEN; » .. . . ke Hees ches ee Seem SEAS Sa warden. ac Woe e nates 8.5 uf 
and an rig? . SONOS va ee baer neerin ders idedneerecbaacaenee o rire ee ee iee rrr rer ren fr 7.0 rns 
RARER OOM yia'ek sitle ag one no nc oh Or eal pesos verse eee ) ’ 
aoa as bation CLASS A; AMPLIFIER (Pentode Unit) livin Ratings: SEAGS Ae AMALIE 
MRUTAGE Wy: Seine seeiieniteatucee neat eer eet ae es 300 1 
EEE ies oivich Asien 0% «09 o> .en do pee ne heh as weds 300 wala Go OORT RR TODO a cia ide 3 Kel ag ae Labs volts 
Rae ON MENT) VOUTAONS 5. can scree ccs ce ce veccgueceeccsessens 100 (SCREEN) VOLTAGE, «1.1... esse eee eee eee ee eters eens 200 max volts 
GRID-NO.2 SUPPLY VOLTAGE. ....... 06. s se ce cece ree cence nee e een reneees 300 GUPPEA TI ste ly oss 5 sep nbn se + so 6 Glelee Rs eh aes ee oes 300 max volts 
GRID-NO.1 (CONTROL-GRID) VOLTAGE. ..... cee cee cece eee e ween enn enee 0 fess (CONTROGGRID) VOLTA: «cassis 64s cule b gine cs mente ees 0 min volts 
PURO DISSIPATION 5 6s cee 6s eee ree sce eusvegenieweereees eerie 3.5 SOUP ASEM ip retina eV ae wh, cache baie dyn's ©33 s ik Spee dod trae eae 3 max watts 
RPMI O. CU DIMRIPATION 6 5.5 osc ees ener cence eseer erste eseesineadees 0.5 W0.2 DISSIPATION.............. 
P H C v prttteseceecesencacesccccccccsccocccs Ue CUM O:© DISSIPATION. . ... 2.020. esc esses eee nsec eet y eee e ree cenees 0.6 max watt 
MMieater negative with respect to cathode 90 zaps Ten- Carano VoReacis 
Heater positive with respect to cathode........... Scones I aa 90 mas miler negative with respect to cathode. ..................+-ssseeeee 90 max volts 
ler positive with respect to cathode. ... 1... . kee eect ccc eee ee 90 max volts 
Typical Operation: . 7 ; 
ee cine srg dsr vse ens wr agesonvances aaa 100 250 | Operation: 
ER oo. cc octet stresses seseeacaaeee 100 100 ASS. . ccaismaneerineie Coeattan hee a 100 250 250 volts 
Grid-NO.1 Voltage... . 1... eect c ere etree ese secon nes -1 -1 No.2 Voltage. . 100 125 150 
PT SSS oO ESS 2 ne Er eas 0.2 0.7 ES Voltaren ee volts 
Transconductance 1975 2050 To8 (8 Ons Hee PR re he RVR ASS es e124 st i 2.5 volts 
Grid-No.1 Bias (Appro —85 —35 mee (Suppredeehetire os a. oes saa Connected to pin No. 3 internally 
Plate Current....... 12 12.4 Henintance (Approx.).........0:.ecs sees . 25 0. ob megohm 
SPINPROM I IORIONG 6 occ anions cs ok Faw aera ce dpaneeecauiegs 3.4 3.3 MRuctance.-. 15. fic tee ie Wee re LTRS 4100 4700 4000 »umhos 
Yio.l Bias (Approx.) for transconductance of 
DIODE UNIT ated «oo 56 enaaeetaate GPRS! s iia: 2 oy bo 8788 -11.5 -14 -17.5 volts 
‘ | OL ree oe ee. ee ee ee ye . 
The diode plate is placed around the cathode, the sleeve of which is common to the p rs : : ne “2 ae 


For diode operation curves, refer to type 6SQ7. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE UNIT 


16 


TYPE 6SFT7 
€ ¢ =6.3 VOLTS 
GRID-N£ 2 VOLTS =100 


TYPE 6SG7 
E-=6.3 VOLTS 
GRID-N22 VOLTS = 100 


PLATE (11, )OR GRID-N2 2 (I¢2)MILLIAMPERES 


240 320 
PLATE VOLTS 
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GRID-N£ | VOLTS Ec; =-1.5 


240 320 
PLATE VOLTS 
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480 
92CM-6253T2 


RCA RECEIVING TUBE MANUA 


SHARP-CUTOFF PENTODE 


6SH7 Metal type used as rf amplifier o 
in high-frequency, wide-band lica- Na 
£. eq y: applica w@x 


tions and as a limiter tube in FM 


equipment. Similar electrically to min- sC) 7a 


iature type 6AU6. It features high 


transconductance and low grid-plate capacitance. Outline 3, OUTLINES 
TION. Tube requires octal socket and may be mounted in any positior 


Separate cathode terminals enable the input and output circuits to be 


effectively from each other. This type is not recommended for high-gain, | 
amplifier applications because undesirable hum may be encountered. For 


and cathode considerations, refer to type 6AT6. For typical operation as 


ance-coupled amplifier, refer to Chart 9, RESISTANCE-COUPLED AM 
ER SECTION. 


HEATER VOLTAGE (AC/DC) 


Parnas a 9. tase SORE Ns + 9 ha MTa Sha di ees ole 6.3 

SURATORICURRENT...........0.0..:..0n.c le 0.3 
0.003 max 

8.5 

y fer 

Maximum Ratings: CLASS A; AMPLIFIER 

RMN PRMEM Coie Seats 5 6 dace Pee evn ca winch dcr oaealeoee cae ckct 300 max 
IE OMNOHMEN) VOLTAGIT, oo. ccs ys. ac vevsigears cece cotaeneen, 150 max 
SAM een tC eC MEDMY OLUAGIE 85 4 55 os ee Piha s usd 44.04 whieahban cccoecence 300 max 
REIN se Ee, SACRA ava. eves Maank ioe, toe ee 3 max 
are eID TION oi ioe 85 o ae ain Tis os Seeded atten ee 0.7 max 


Heater negative with respect to cathode. 
Heater positive with respect to cathode. . . 


Typical Operation: 


MRNA 0 5 5!oho. stays Deh s sso ok ow She wonedebodeceas 100 250 
IMA BEGGS SA dg 1s 8% eich 'as0' FOS Hwee we oboe bake 100 150 
SEM ROLERNAMURGES oct oS vous feds isa thd bees oeekepehady -1 -1 
PAMERVOMMPAUCOCADDTOR Visi icc is j sede tvaccdsrsacacr trac’ 0.35 0 
MLM OMEUPRENOE. 5.5 5.2; alu ate nai. s 64 0b snk Sea haaieaee DEGE 4000 4900 
Grid-No.1 Bias for plate current of 10 wa.................. —4.0 —5.5 
PUM CIOMETOME MING st. 504 3 EES «fdas Pep Riecwesuedos echoes 5.3 10.8 
MPP VOM OO MEPONE OS fen 5 TGF yA NG MS Or oe ok Cos a oaNed os 2.1 4.1 


TYPE 6SH7 
E,=6.3 VOLTS 
GRID-N2 2 VOLTS =100 


} Se 


GRiD-N2I VOLTS Ec1 = 


Pe Ly 


PLATE (1,,) OR GRIDN22 (I¢2)MILLIAMPERES 
eo 


300 400 
PLATE VOLTS 92CM—6300T 
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SHARP-CUTOFF PENTODE 


Metal type 6SJ7 and glass-octal 
G. 
5 type 6SJ7-GT are used as rf amplifiers 6SJ7 


and biased detectors. As a detector, 
(7),, either type is capable of delivering 6SJ7 = GT 
large audio-frequency output voltage 
with relatively small input voltage. 


b CURRBRI cdo u Sion emia Aten s hel Cae cued Sik ie ti ae 0.3 ampere 
her INTERELECTRODE CAPACITANCES:° 
toe Connection: 6SJ7 6SJ7-GT 
me No.1 tai ieaes seni eae cette et Ls cen 0.005 max 0.005 max pee 
Ut... deta ee lg scan acn oes vat mae one & ae 6.0 6.3 pee 
SUP UL . 4: saga Mae Te ates LIP A lee ele ects. iki win Saracens gc 7.0 10 put 
Yinle Connection:+ 
fete to Plate ink i cnet ada ah oaths os Oeics ores ak 2.8 2.8 rin 
tirid to Cathode... 3.4 3.4 put 
mate to Cathodes.) <b caste as pias ae oe i ee 11 11 bul 
7 With shell or external shield connected to cathode. 
) With grids No.2 and No.3 connected to plate. 
CLASS A, AMPLIFIER 
Triode Pentode 
Wealmum Ratings: Connection Connection 
eV OVTAQIET: 28 foe lon Se wie «6 os Eigiey 3s civ opens 250 max 300 max volts 
MIN 0.2 (SCREBN) VOLTAGE. .. 2... coc ce ccc cece ceceres - S125 max volts 
MeN O.2 SUPPEM AV OLTAGH Sy o4.6505 a5 sce diodes dsskewowes = 300 maz’ volts 
Hil)NO.1 (CONTROL-GRID) VOLTAGE... .............00 00005 0 min 0 min volts 
See DISS IE ARO en CIR 9 cutie careers ohasnsec eae ee eee 2.5 max 2.5 max watts 
SN 0.2 Dittinattona Scena: ys ink dor eine - 0.70 max watt 
hau HeaTeR-CATHODE VOLTAGE: 
Ileater negative with respect to cathode................. 90 max 90 max volts 
Ileater positive with respect to cathode..+.............. 90 max 90 max volts 
5 Triode Pentode 
Typical Operation: Connection Connection 
Bn V Ol ta gO eons re rhea us apd 2h 180 250 100 250 volts 
mmeN 0.2 Voltage.......... 00000: * = 100 100 volts 
zi No.1 Voktsaeiyt cs 35 y4e ve ee -6 -8.5 -3 -3 volts 
tid No.3 (Suppressor)........... * = Connected to cathode at socket 


AWiplification Factor.............. 19 19 - 
Mme Resistance. -: he <p sjer/0d east one 8250 7600 700000 ohms 


faneconductance,............... 2300 2500 1575 1650 umbhos 
‘yil-No.le Bias for plate current of 
OU MM... . cibsdh tuts bere PIR Ree - - -8 -8 volts 
meee Current cx < macbn tesserae 6.0 9.2 2.9 3.0 ma 
Mrid-No.2 Current............... sa ~ 0.9 0.8 ma 
 Uirids No.2 and No.8 connected to plate. t Greater than 1 megohm. 


INSTALLATION AND APPLICATION 


Types 6SJ7 and 6SJ7-GT require octal socket and may be mounted in any 
jmwition. Outlines 3 and 19, respectively, OUTLINES SECTION. For heater and 
suthode considerations, refer to type 6AT6. 


As a class A, amplifier, the 6SJ7 or 6SJ7-GT may be operated either as a 
jwntode or as a triode, as shown under tabulated data. The grid-No.2 voltage for 
the 6SJ7 operated as a pentode may be obtained from a potentiometer or bleeder 
fireuit across the B-supply device. Due to the grid-No.2-current characteristics of 
the 6SJ7, a resistor in series with the high-voltage supply may be employed for 
#htuining the grid-No.2 voltage, provided the cathode-resistor method of bias 
‘ontrol is used. This method, however, is not recommended if the high-voltage 
Wewupply exceeds 300 volts. 
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“| Operation: 


As a radio-frequency amplifier, the 6SJ7 or 6SJ7-GT may be us 


larly i in applications where the rf signal applied to grid No.1 is relativellil : ‘he Voltaren i anc os Seamer Paeer ve re —— 
is, of the order of a few volts. In such cases either grid-No.2 or grid-No.1 im.) Voltagar tine ndthe taco tie etan ene ae aoe eek -1 -8 volts 


(or both) may be varied to control the receiver volume. When larger si Mee.8 (Suppransning kes) via sdb asa ede LAS bo nna Connected to ae at socket 


: cS Menistance (ApDOOE ci :.4-5 ci Maral oe alec = rn ti 0.12 0.8 megohm 
involved, a remote-cutoff amplifier tube should be employed to prevent mnductance! 7018 be aite te lakes sie s sued be oe : 2000 umbhos 
rence of excessive cross-modulation and modulation-distortion. Wirvents SnenenenrCente 5 19 HRN. at Pig —= 

B Currenitieiere ss a1 'tslcah ost cc poh on Sealey a els ae : 2.6 ma 


As an audio-frequency amplifier in resistance-coupled circuits, the 
*6SJ7-GT may be operated under conditions shown in Chart 20, RESIST. 
Sept uee AMPLIFIGR SECTION. INSTALLATION AND APPLICATION 
'ypes 6SK7 and 6SK7-GT require octal socket and may be mounted in any 
ition. Outlines 8 and 19, respectively, OUTLINES SECTION. For heater and 
ode considerations, refer to type 6AT6. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6SJ7 
Ey = 6.3 VOLTS E Ae ~~ 
GnibeNs 8 VOLTS100 The interlead shielding within the 


at || {do} i) Ld ae pds a ed a nig a ag - oa 
ploying this construction is accom- 
4 S" 


plished by means of a conical stem 
shield and a cylindrical base shield. 
The metal cone is inserted through the 
hole in the stem where the exhaust 
tube connects. The cone extends some 
distance into the exhaust tube and is 
connected to the common grounding 
pin (pin No.1). The cylindrical base 
shield is positioned inside the locating 
base plug, and is also connected to pin 
No.1. The conical shield reduces the 
at J xHAY capacitance between leads in the glass 
PLATE VOLTS 92CM-4939T | of the stem: the cylindrical shield re- 
y duces the capacitance between those 

a pins that are diametrically opposite 
’ Base Snicco ~©6each other. Since the grid-No.1 and 


. _ _ the plate leads are diametrically op- 

6SK7 al jie, the capacitance between them is kept to a value comparable with that 
Metal type 6SK7 and glass-octal dinuble with top-cap construction. 

6SK7-GT type 6SK7-GT are used as rf or if am- n@) Control-grid bias variation will be found effective in changing the volume 

plifiers in radio receivers. They feature Re te receiver. In order to obtain adequate volume control, an available grid-bias 

single-ended construction and inter- .s:ssx7_\\) " (age of approximately 50 volts will be required. The exact value will depend 


lead shields. Because of remote-cutoff ° ) the circuit design and operating conditions. This voltage may be obtained, 


characteristic, these types are able to handle large signal voltages withou' wnding on the receiver requirements, from a potentiometer across a fixed supply 
modulation or modulation-distortion and are often used in receivers with Haye, from a variable cathode-bias resistor, from the ave system, or from a 


bination of these methods. 


A 
: 
t 


i ee 
3 
rx) 
At - 
rs 
| 


PLATE (Ii,) OR GRIDN&2 (Ica) MILLIAMPERES 
+ 


n 


y 
¥ 


REMOTE-CUTOFF PENTODE 


inns Aad EE ORES The grid-No.2 (screen) voltage may be obtained from a potentiometer ¢r 
DiREcT INTERELECTRODE CAPACITANCES: 6SK7* 6SK7-GT* (ler circuit across the B-supply source, or through a dropping resistor from the 
COTO. LNG Rag SAIS alg eet cl ie SA Ie af Nea 0.003 max 0.005 max “lo supply. The use of series resistors for obtaining satisfactory control of grid- 
Re Sith 882 PAS REN > nh tens ge R EE est wes $3 ie #! voltage in the case of four-electrode tubes is usually impossible because of 
* With Sheil connected to cathode. ** With external shield connected to cathode. nidary-emission phenomena. In the 6SK7, however, because grid No.3 prac- 


ally removes these effects, it is possible to obtain grid-No.2 voltage through a 


CLASS A, AMPLIFIER io-dropping resistor from the plate supply or from some high intermediate 


Maximum Ratings: 


Se CPG ARSON I ee RPL eae SORT SAP Sr) BOER oe luge providing these sources do not exceed the plate-supply voltage. With this 
Seemacsed eee ye peers 300 thod, the grid-No.2-to-cathode voltage will fall off very little from minimum to 
GriD-No.1 (CONTROL-GRID) VOLTAGE ..... i simum value of the resistor controlling cathode bias. In some cases, it may 
TUR BMEAYESIE ALON 3 20sec nite ins sit 2)r00 sninlebw nities nae ts A Aone HER Gia wear Facies : ally rise. This rise of grid-No0.2-to-cathode voltage above the normal maximum 


Pe rrreta I Rl RIRSER TRCI NS «Cake es Sc ass cin eke > wir is Weiics Oe 8 ain oi eed wale rate = 


PEAK HEATER-CATHODE VOLTAGE: ue is allowable because both the grid-No.2 current and the plate current are 
Heatee Sauce att conse to coteate. Reg ae Rae VAs Rone es at ss Hi iced simultaneously by a sufficient amount to prevent damage to the tube. It 
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should be recognized that, in general, the series-resistor method of obtainil 
No.2 voltage from a higher voltage supply necessitates the use of the 
cathode-resistor method of controlling volume in order to prevent too high 
age on grid No.2. When grid-No.2 and control-grid voltage are obtained 
manner, the remote ‘cutoff’ advantage of the 6SK7 and 6SK7-GT can b 
realized. However, it should be noted that the use of a resistor in the g 
circuit will have an effect on the change in plate resistance with variation ij 
No.3 (suppressor) voltage in case grid No.8 is utilized for control purposes. 


Grid No.3 (suppressor) may be connected directly to the cathode or 
be made negative with respect to the cathode. For the latter condition, 
No.3 voltage may be obtained from a potentiometer or bleeder circuit, or 


avc system. 


For circuits employing the 6SK7, refer to the CIRCUIT SECTION. 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6SK7 
E4=6.3 VOLTS 
GRID-N2 2 VOLTS =100 
GRID-N2 3 VOLTS=0 


r 
GRID-N 


RCA RECEIVING TUBE MANUAL 


Bimum Ratings: CLASS A, AMPHFIER (Each Unit) 


ee VOLTAGE, « 4u¥ ob otha ap RADE Ls dad es See Dorada e hata ous dpeeae ers nee 250 max volts 
ny OLTAGE: 2 ra nan Ott os eteaate ooh Hi saate fos fa Dat ae ouetre aaa eeae 0 min volts 


Heater negative with respect to cathode........... 2... ccc eeee cee eeeseeee 90 max volts 
Heater positive with respect to cathode. ......... cece cc cece esse eceeseees 90 max volts 


Hical Operation: 


Bry Oltag@e sis os eel cays ae ee : volts 

MP OAgS 5 ssn neers pete's es S eee volts 
Pwpiiication Fattor................ 

1 ohms 

umbhos 

ma 


AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 


2.0, 


PLATE (f,,) ORGRIO-NE2 (L¢2)MILLIAMPERES 


PLATE MILLIAMPERES -DASHED LINE CURVES 


240 320 
PLATE VOLTS 


HIGH-MU TWIN TRIODE 


6SL7 GT Glass octal type used as phase in- 
= verter or resistance-coupled amplifier 
in radio equipment. Outline 17, OUT- 
LINES SECTION. Tube requires 
octal socket and may be mounted in 


any position. Except for the common heater, each triode unit is independent 
other. For typical operation as phase inverter or resistance-coupled amplifier, 
to Chart 7, RESISTANCE-COUPLED AMPLIFIER SECTION. For heate 


cathode considerations, refer to type 6AT6. 


HEATER VOLTAGE (AC/DC)... 
HEATER CURRENT 


Triode Unit T: 


° With close-fitting shield connected to cathode. 
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On MEDIUM-MU TWIN TRIODE 


Glass octal type used as phase in- 

(7), verter or resistance-coupled amplifier 6S N7-GT 
in radio equipment. Outline 17, OUT- 
LINES SECTION. Tube requires 
octal socket and may be mounted in 
iy position. Each triode unit is independent of the other except for the common 
saler. For maximum ratings, typical operation, and curves for each triode unit, 
fer to type 6J5. For typical operation as phase inverter or resistance-coupled 
see refer to Chart 18, RESISTANCE-COUPLED AMPLIFIER SECTION. 
«y heater and cathode considerations, refer to type 6AQ5. 


- 


Water VOLTAGE (AC/DC)....... 


6.3 volts 
BATION CURRENT.............. 


0.6 ampere 


Jiqwor LvTERELECTRODE CapPaciTaNnces (Approx. With no external shield): 


triode Triode Unit T: Triode Unit Ts 


2.8 
3.4 arid to Plates. tr cata ackeiish coekia. waclieniices.c 68 3.8 4.0 up 
3.2 Bid to Cauiloder. 02s tines ok cet clactin: cia celonee ee eee 2.8 8.0 aul 
mate to CatGsarrc yee cin ei eas ee eae 0.8 1.2 nut 
185 
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TWIN DIODE—HIGH-MU TRIODE 


Metal type 6SQ7 and glass-octal 
type 6SQ7-GT used as combined de- 
tector, amplifier, and ave tube in radio oy) 
receivers. These types are similar elec- : 
trieally to type 6Q7 in many respects, _$:68Q7 
but they have a higher-mu triode. 


6SQ7 
6SQ7-GT 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT 


Direct INTERELECTRODE CAPACITANCES—Triode Unit:* 
Grid to Plate 


Heater negative with respect ia COMOROS; M655... a5 8. sive aw Sa Wale esas 
Heater positive with respect to cathode..........eeeece0 SGP ARs Keene ey 
Characteristics: 
TTC T ON ia < 5ir's sh odiasld ins 9's Fes age das Ades 100 
Nae 8 sy stra os.dban 6 bgt. p.dGsdinie iEwa dh 86% =i 
RNP 5 6 0 0.6. T aGueia nsechb veh 5 ok vitAdoek g's ¥5 100 
SER MIENMINIE 55 02S epi es0.0. 0S GX a's Wie 6's hissé'4,cbouc alelpeo 8 3 110000 
EERO OREO ES 85. Gehio st ogee vuln 6 Rad's « haha veda vs 900 
RN ee eee. enn ene nee 0.4 


DIODE UNITS 


Two diode plates are placed around a cathode, the sleeve of which is common to 
unit. Each diode plate has its own base pin. Diode operation curves are given below. 


AVERAGE CHARACTERISTICS 
HALF-WAVE RECTIFICATION-SINGLE DIODE UNIT 


TYPE 6SQ7 


mi LOAD RESISTOR i 


Front 
500000 
1000000 


ations, refer to type 6AT6. 


RECTIFIED MICROAMPERES 


OC VOLTS DEVELOPED BY DIODE 


A aR diode circuit. 
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BC:6SQ7-GT 


INSTALLATION AND APPLICA 


Types 6SQ7 and 6SQ7-GT req 
socket and may be mounted in any 
Outlines 3 and 19, respectively, O 
SECTION. For heater and cathode 


The triode unit of the 6SQ7 and 
GT is recommended for use only in 
ance-coupled circuits; refer to Chart 
SISTANCE-COUPLED AMPLI 
SECTION. Diode-biasing of the triod 
is not suitable because of the probabi 
triode plate-current cutoff even wi 
tively small signal voltages applied 


RCA RECEIVING TUBE MANUAL 


AVERAGE PLATE CHARACTERISTICS 
TYPE 6SQ7 
Eg = 6.3. VOLTS 


00 t 
PLATE VOL’ 92CM-4975T2 


TWIN DIODE— 
MEDIUM-MU TRIODE 


Metal type used as combined de- 
tector, amplifier, and ave tube. It is 
equivalent in performance to miniature 
type 6BF6. Outline 3, OUTLINES 
SECTION. Tube requires octal socket 
) ay be mounted in any position. For typical operation as a resistance-coupled 
jiifier, refer to Chart 9, RESISTANCE-COUPLED AMPLIFIER SECTION. 
hoate r and cathode considerations, refer to type 6AT6. 


6SR7 


mn VOLTAGE) (AC/ IG) 8 ance «os ies 55s + ies si prirensens'e sagas tin anne See CATON 6.3 volts 
me CURRENT s,.6. 25 cag h tee Sate SEn Cae Sat see he eS NTE tee ce tials 0.3 ampere 
! INTERELECTRODE CAPACITANCES—Triode Unit:* 
Seen 00 Plate:,.2 wees. a wate, oa ois-s ease rinle-w cleo a wisrdma twin sicapea: amis teas ero A put 
Hivid to Cathode.... 0 rong 
Pate to Cathode 8 rin 
))!| connected to cathode. Values are approximate. 
sinum Ratings: CLASS A, AMPLIFIER (Triode Unit) 
meen ¥ OLTAGE, «:.), Pjninthaal 0+ 01a daa PAE Rea Pe CES 5 o's 0 Wy .A 645 8G 250 max volts 
MD IGBIPA TION: cc epimers «vcore cree alate le os op Cho nw 2 “ald, 013, 90a clove Ole ehatenaretet 2.5 max watts 
§ IfeaTreR-CATHODE VOLTAGE 
Héator negative with respect to cathode........... ccc ccc cccccecscecvces 90 max volts 
meater positive with respect to cathode: 0... 6. cccseecesewscecsevesseeee 90 max volts 
Hyco! Operation with Transformer Coupling: 
REY O1tAGE. , A 2e cdl d 3d a crete eh str vik Soto De ard. bi atneas dav ahaha GRATIOT a ale 250 volts 
itage? . Sep Fisch cui cree te a atte wks Obie anata leetarea le wher ss ho eh -9 volts 
meen tion Pacers sas sects falas eusptnn eaters tu amine mtd Raise a it eie sts a 16 
of TEN Ce Sones War Mer ruse i oe ree: Te Ce ote tires 8500 ohms 
mon ducta nee, sisicns.cit ai wae aos 9s em hG Tee CP oes. soa dy te es aes 1900 umbhos 
BROUITENE, 5 chanics hed sas iets ac abo Aa pra eees «Bs bg hA wal Rhee 9.5 ma 
mevewia tat CO. rrs ni sehainrecast, Css siacais a> nia osname CETL o75 nig «8 tag 3 slenaateele easly 10000 ohms 
mee Output. 32 Sha iw ate en gatas ccthle My ee Rsale 4.05 49.6 does Cem w ee eRe e 300 }s mw 


DIODE UNITS 
‘Two diode plates are placed around a cathode, the sleeve of which is common to the triode unit. 
}) diode plate has its own base pin. For diode operation curves, refer to type 6SQ7. 
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REMOTE-CUTOFF PENTODE 


Metal type used in rf or if stages 
of radio receivers particularly those 
employing avec. Outline 3, OUTLINES 
SECTION. Tube requires octal socket 
and may be mounted in any position. 
For heater and cathode considerations, 
refer to type 6AT6. 


6SS7 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT 


(GT Gh 2121 ee) Oe, ie en es, rn re een a 0.004 
BD Ee gt Os CR PAE. Galen oR ce Re, BPRS Sea, AO NRRET SOPRIROR MOREA E SLAY fe « 5.5 
DE Tene Bee ee Si ee BRE Se Sale ce ce EY fee Oe 7.0 


* With shell connected to cathode. 


Maximum Ratings: 


DREN RO RE Retin ce yiny sing adore why Hoe Le Wet ee PEE. Oe hoch tted 300 
Re retertsMrCU MND NV OLTAGI ©. 80.55 x o\s.scs.cu8 5/0000 wisigtorsio Vala. 4 980k € bo oe cd ooh 100 
Rar ATUL V OWPROI 08 WK lessons vA eld Yeo lee Oe ccal occu’ 300 
SABIDITOA (GCONTROLGRID) VOLTAGE... 6.05 65.5 osc oc ceca cececedccvevcancc rcs 0 
eM EI oho ccea site Heres ie oo in dios a Nie ab Gok ONG vce vos Sah 2.25 


Heater negative RIE. POGHOCE CO OROMONG sip oceis. 564 bara ois 04 Sv oio & ooau.niss cco 
Heater positive with respect to cathode............c.sceeeecccee cece lee 


Typical Operation: 


250 


1 
1850 
—85 
9 


TWIN DIODE—MEDIUM-MU TRIODE 


Metal type used as combined detector, 
amplifier, and ave tube. Within maximum rat- 
ings this type is electrically identical to type 
6BF6 except for interelectrode capacitances and 
heater current. Outline 8, OUTLINES SEC- 
TION. Tube requires octal socket and may be 
mounted in any position. Heater volts (ac/dc), 
6.3; amperes, 0.15. Maximum ratings of triode 
unit as class Ai amplifier: plate volts, 250 max; plate dissipation, 2.5 max 
curves, refer to type 6SQ7. 


6ST7 


TWIN DIODE— 
HIGH-MU TRIODE 


Metal type used as combined de- 
tector, amplifier, and ave tube in radio 
receivers. Except for heater-current or@) 
rating and interelectrode capacitances, (1) 
this type is essentially the same elec- 3 
trically as type 6AT6. Outline 8, OUTLINES SECTION. Tube req 
socket and may be mounted in any position. Heater volts (ac/de), 6.3; 


Poo 


6SZ7 


0.15. Direct interelectrode capacitances of triode unit (shell connected to Cf 


grid to plate, 1.1 uuf; grid to cathode, 2.4 uuf; plate to cathode, 2.8 pul. 
operation curves, refer to type 6SQ7. 
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TWIN DIODE—HIGH-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube in radio receivers. Out- 
line 26, OUTLINES SECTION. For heater 
and cathode considerations, refer to type 6AT6. 
Heater volts (ac/dc), 6.3; amperes, 0.15. Refer 
to Chart 7, RESISTANCE-COUPLED AM- 
PLIFIER SECTION for typical operation as 
" K a resistance-coupled amplifier. Typical operation 

A\ umplifier: plate volts, 250 maz; grid volts, -3; plate ma., 1.2; plate resistance, 62000 ohms; 
eation factor, 65; transconductance, 1050 umhos. For diode operation curves, refer to type 
‘Type 61T7-G is used principally for renewal purposes. 


617-G 


ELECTRON-RAY TUBE 


Glass type used to indicate vis- 
ually by means of a fluorescent target 
the effects of a change in a controlling 
voltage. It is used as a convenient, 
non-mechanical means of indicating 
tute radio-receiver tuning. Outline 28, OUTLINES SECTION. Tube requires 
wiluct socket and may be mounted in any position. For heater and cathode 
iilerations, refer to type 6AT6. Type 6U5/6G5 has a remote plate-current 
{| characteristic. For a discussion of electron-ray tube considerations, refer 
1,UCTRON TUBE APPLICATION SECTION. 


6U5/6G5 


er OUTAGE AAG PONE diagidinc55.5510's NA ven inks veh eens ome eae 6.3 volts. 
IU RREING fie. vena ona eieivigte Sinia/ers <I @ oh oe 0 ACe alae one a Rake oe. hier 8 0.3 ampere 
num Ratings: INDICATOR SERVICE 
EP PLY V OUTROS fo Yo ih(e oles. 6:8 sare cd Bre! 3K emia s- a aratratars ree 285 max volts. 
Vou. 285 max volts 
Bey OLTAGE.«. 25 ini crobsrae ees ces 8 g\e4is.on'es doe caccald 2% eee OA ore . 125 min volte. 
MOBI ATION o ica .cse SOMA Ieee ooieid 6 SIAN oS) oso 0he-0le Dopamine sRE 1 max watt 
HimareR-CATHODE VOLTAGE: 
walor negative with respect to cathode. .........ceceecsecccevees Sreus 90 max volts 
Palor positive with respect to cathode... ......ceccecsscssssvevcees 90 max volts 
«| Operation: 
and 'Target-Supply Voltage .............ec0000 . 200 250 volts. 
mmriode-Plate Resistor, ... 2... .csesecsesveves spta baie 1 L megohm 
eet Current (For zero grid voltage) ............seeeeees 3.0 4.0 ma 
» late Current (For zero grid voltage) ...........-6. 0.19 0.24 ma 
(irid Voltage (Approx. for 0° shadow angle).......... -18.5 -22 volts 
» Grid Voltage (Approx. for 90° shadow angle)......... 0 volts 


REMOTE-CUTOFF PENTODE 


Glass octal type used in rf and if stages of 
radio receivers employing ave. It is also used as 
a mixer in superheterodyne circuits. Outline 30, 
OUTLINES SECTION. Tube requires octal 
socket. Refer to type 6SK7 for general appli- 
cation information. Heater volts (ac/de), 6.3; 
amperes, 0.3. This type is used principally for 
renewal purposes. Maximum ratings as class Ai 
jifier: plate volts, 8300; grid-No.2 (screen) volts, 100; grid-No.2 supply volts, 300; grid-No.1 (control- 
| volts, 0 min; plate dissipation, 2.25 watts; grid-No.2 dissipation, 0.25 watt. 


¢ 
teal Operation: 


PET res hori or oe ie wa soot oe 100 250 volts 
Ter rn eee 100 100 volts. 
mdavesas’ -3 -3 volts 

Connected to cathode at socket 
0. 0. megohm 
Raves Cen rei | ois amen 1500 1600 umbhos. 
Bias for transconductance of 2 pmhos...... -50 —50 volts 
SMETONT « < oa 5 ime tie ale em itic Mare Mae telrata lag ets ete ve hats 8 8.2 ma 
MS Currents icc ols a pisavsis v's slates Se deem has Om eee 2.2 2 ma 
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SHARP-CUTOFF PENTODE 


Glass octal type used as biased detector 
or high-gain amplifier in radio receivers. Out- 
line 26, OUTLINES SECTION. Tube requires 
octal socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.15. Maximum ratings: plate volts, 300 
max; grid-No.2 (screen) volts, 100 maz; grid- 
No.2 supply volts, 300 max; grid-No.1 (control- 

ne ts grid) volts, 0 min; plate dissipation, 0.5 maz 
‘wid No.2 dissipation, 0.1 max watt. Within its maximum ratings, this type is identical electrically 
type 6J7. Type 6W7-G is used principally for renewal purposes. 


BEAM POWER AMPLIFIER 


Metal type 6V6 and glass-octal 
type 6V6-GT are used as output am- 
plifiersinautomobile,battery-operated, + 
and other receivers in which reduced RRS 
plate-current drain is desirable. Out- Ncev6-cT 
lines 6 and 17, respectively, OUTLINES SECTION. Tubes require oct 
and may be mounted in any position. The 6V6 and 6V6-GT are equivi 
performance to type 6AQ5. Refer to type 6AQ5 for heater and cathode co 
tions, application information, and characteristic curves. 


6V6 


6V6-GT 6W7-G 


Ste PMC OME AM TAO/DO) <5 oc 5's lpallon is oeHis Red tule le eel Mile De Sle ees’ 6.3 FULL-WAVE VACUUM RECTIFIER 
NES ay aie rahe vy vg 0s se eg cele + ee armerte mmernewicis cle o.ai0 6 0.45 ate 2 
Direct INTERELECTRODE CAPACITANCES (Approx.): 6V6° 6V6-GT™ Miniature type used in power sup- 
ae heed Sy GIRS eg ER cg ga? 1 ye oa ply of automobile and ac-operated radio = 
MIP IE Goer eo, 5 oie a nafed bmue din eae Pee eS CTE Bl 7.5 receivers. Equivalent in performance 6X4 
° With shell connected to cathode. °° With no external shield. to larger types 6X5 and 6X5-GT. 
Maximum Ratings: SINGLE-TUBE CLASS A, AMPLIFIER HBATER VOLTAGE (AC/DC)... 6.3 volts 
MME AMIS Vg 2 etre aN CORA, 5), OM dei cikn st Se, Spates 315 max HEATER CURRENT.......... 0.6 ampere 
Cite OEMS), VOLTAGE. 6) ss ice ese s i occ eeccens cai sen nasineece s 285 max 
A TEMPE ONE cay 3.8 oss Fae s cix tiaras pre chew SU die BRD SD o oEle a Bas oe es 12 max 
eee eR EON ah spss 8 d's Se ais G5 as. Fas Hoke ae ae tee RETF + Sale 2 max — 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............00ceeeceeeseeeees ey lll le a taal ic IES IIS TERI 1250 max volts 
Heater positive with respect to cathode... 2.2... cc cee cece eee e eee e eee 90 max 210 max ma 
x ‘ 70 max ma 
Typical Operation: 
RIN aa ss sry ace saleS 952 Eso aie.d 6.0.6 oan e'e'e 180 250 315 
GGENGS Voltage, css... sss lcccccceeee 180 250 225 400 maz —_volts 
Grid-No.1 (Control-Grid) Voltage... ........... -8.5 12.5 -13 450 max volts 
Peak AF Grid-No.1 Voltage. ..............0 008 8.5 12.5 13 
Zero-Signal Plate Current................eeeee 29 45 34 ul Operation: 
Maximum-Signal Plate Current........ 2 30 47 35 Filter Input C P 
Zero-Signal Grid-No.2 Current (Approx.). . 3 4.5 28 P apacitor Choke 
Re imneesinmeli@videNb® Currant CAppro 4 2 6 Plate to-Plate Supply Voltage: (RMS)... then otha oe av: 650 900 volts 
Plate Resistance... 58000 52000 77000 i Meput CODAMar a. 4... Six << duos haves aes cabcans 4 - uf 
Transconductance. . . ; ; .. 8700 4100 3750 Wilective Plate-Supply Impedance per Plate............ 150 - ohms 
RI IG aaa Wa toes 4s nis)s.e. esis spt. sie s604 05 5500 5000 8500 meer-Inpirt CMMs si vs cies veecssORbe ds sie crleaan - 8 henries 
Total Harmonic Distortion. .................05 8 8 12 meet; Curremita met cals biciiss Jae hater et eer es oc 70 70 ma 
Maximum-Signal Power Output..............6. 2 4.5 5.5 me Voltage at Input to Filter (Approx.): 

" , Seeit-load Current: (BS M8.)).64:. ches 65.0.0 ojo nv ey coves es 390 385 volts 
Maximum Ratings: PUSH-PULL CLASS AB, AMPLIFIER | full-load current (70 ma.).........ccceesseeseeseeceus 355 375 volts 
{Same as for single-tube class A; amplifier) eye logulation (Approx.): 

Typical Operation (Values are for two tubes): aif-load to full-load current............. 0.0005 Sieve Caph 35 10 volts 
Plate Voltage 250 285 $ 
RRR Nae UR 8 nog pk Sind oe aig wiepegejenele nia 92 0 se blele bielmeele 250 285 ( 
fae pera Ree hc ay spur “ot “gonmamine ns “as a OPERATION CHARACTERISTICS 
ea! rid-No.1-to-Grid-No.1 Voltage. ...........20000- F; TYPE 6X4 E¢=6.3VOLTS 
Zero-Signal Plate Current..............sesues Pine e vides See 70 70 INSTALLATION AND APPLICATION == = CHOKE (L) INPUT TORILTER: 
Maximum-Signal Plate Current... ............seeeeeeeeees 79 92 ; : ae =a CARICITOR TEE TEEE 
Zero-Signal Grid-No.2 Current (Approx.)........0++seeeeees 5 4 lube requires miniature seven-contact 500 C=4 44: TOT. EFFECT, PLATE-SUPPLY| 
Maximum-Signal Grid-No.2 Current (Approx.)........e++05 13 13.5 4 <i | IMPEDANCE PER PLATE 
Plate Resistance (APPIOX.). «6... 0.sscesseseeeeeeeees 69000 65000 ot and may be mounted in any position. FORA ht 
TM op 55) ape ahelé moe vi SEE eee ORG bee 750 » 15 : -TO- 
Effective Load Resistance... ..1012 0000 22.0).22IIIIIIIIIN 10000 8000 line 13, OUTLINES SECTION. It is espe- Fr eae er 
Total Harmonic Distortion «5... scree epee Wiese eves 5 3.5 ly important that this tube, like other power- 
Maximum-Signal’ Power Output... 2... oo cee teeter c tee 10 14 


‘ling tubes, should be adequately ventilated. 


* The type of input coupling used should not introduce too much resistance in the 
Transformer- or impedance-coupling devices are recommended. When the grid-No.1 " 
resistance not higher than 0.1 megohm, fixed bias may be used; for higher values, cathode 


j : ] When operation requires a filter-input ca- 
quired. With cathode bias, the grid-No.1 circuit may have a resistance not to exceed 0.5 m 


for larger than 4 uf, it may be necessary to 
more plate-supply impedance than the 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass octal type used as combined detector, 
amplifier, and ave tube. Outline 26, OUT- 
LINES SECTION. Except for interelectrode 
capacitances, this type is identical electrically 
with type 85. Heater volts (ac/dc), 6.8; am- 
peres, 0.3. For diode operation curves, refer to 
type 6SQ7. This is a DISCONTINUED type 
listed for reference only. 
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6V7-G 


* shown to limit the peak plate current to 


fated value. For additional information on 


DC OUTPUT VOLTS AT INPUT TO FILTER 


vircuits, refer to ELECTRON TUBE AP- 


(A TIONS SECTION. 


141 


60 80 


20 40 
DC LOAD MILLIAMPERES 


92CM-4576T2 


RCA 


6X5 
6X5-GT 


RECEIVING 


TUBE 


FULL-WAVE 
VACUUM RECTIFIER 


Metal type 6X5 and glass-octal 
type 6X5-GT are used in power sup- 
ply of automobile and ac-operated re- 
ceivers. Outlines 6 and17,respectively, . 


OUTLINES SECTION. Both types NCBXS-GT J 
require octal socket. Type 6X5 should be mounted in vertical position, 

zontal operation is permissible if pins 3 and 5 are in horizontal plane. Type: 
may be operated in any position. For maximum ratings, typical operati 


and curves, refer to type 6X4. 


6Y5 


6Y6-G 


supplies in television equipment. Outline 28, OUTLINES SECTION. 
quires octal socket and may be mounted in any position. Heater volts (ae/ 
amperes, 1.25. Typical operation and maximum ratings as class A; ampl 
volts, 185 (200 maz); grid-No.2 (screen) -volts, 185 maz; plate dissipati 
max watts; grid-No.2 dissipation, 1.75 max watts; grid-No.1 (control-gri 
13.5; plate ma., 58; grid-No.2 ma., 3.5; plate resistance, 9300 ohms; tra 
tance, 7000 »mhos; load resistance, 2000 ohms; maximum-signal outpu 
3.6. At maximum ratings, the 6Y6-G can deliver 6 watts output with le 


tance of 2600 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum Ratings: 


Typical Operation: 


DC Plate Voltage....... 
DC Grid-No.2 Voltage*. . 
EIR REET OLL A ORURSON 6 5 00K ine b.0 9 Si Saks Ee ov PETS ON eee eRe aS awiee t 
Peak RF Grid-No.1 Voltage 
WRU PR MMUe OUVON GH slersie cas she ests gs le be sede U4 Pade beside aa beoneeee sey 


Doe CREEPES TH Re AEIMONE CA DDTOK) 5 96 lh 1. avin ecko Sic aot oy we Mio spied ones yee a 
Dorey ae CIE oc nos ita fec ogesce Ger ae hak oe gc Uield Sie URRY hee CERES 
GG CD CNDISOX ES) 6 si os sa finee is 9: Hass disap > sigvlepae oan o\a°s aged eben Fs ae 
* Obtained from a separate source, from a potentiometer, or from plate supply through a 


of 45000 ohms. 


+ Obtained from fixed supply, by grid-No.1 resistor of 30000 ohms, by cathode resistor of 6 
d. 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
receivers. Outline 25, OUTLINES SECTION. 
Heater volts (ac/dc), 6.3; amperes, 0.8. The 
maximum ac plate voltage per plate is 350 
volts (RMS), and the de output curgent is 50 
ma. This is a DISCONTINUED type listed 
for reference only. 


BEAM POWER AMPLIFIER 


Glass octal type used as output 
amplifier in radio receivers in which 
the plate voltage available for the out- 
put stage is relatively low. It is also 
used in rf-operated, high-voltage power 


EE ara ges eI OD, o'r, «015. ou 9 W.4,0\<'6,0''sievdhah neha, Shy. ose gerenale, aedieys we ete ia: Sew ate gree 


by a combination of methods. 
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HIGH-MU TWIN POWER TRIODE 


Glass octal type used as class B amplifier 
in output stage of radio receivers. Outline 24, 
OUTLINES SECTION. For electrical charac- 
(7) rf teristics, refer to type 79. Heater volts (ac/dc), 
6.3; amperes, 0.6. This isa DISCONTINUED 

type listed for reference only. 


6Y7-G 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
receivers. Outline 25, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6 in series heater ar- 

(5) Poy rangement and 6.3 in parallel arrangement; 
Po2 amperes, 0.4 (series), 0.8 (parallel). Maximum 
: ac plate voltage per plate is 230 volts, and 
maximum de output current is 60 ma. This isa 
DISCONTINUED type listed for reference 
only. 


6Z5 


HIGH-MU TWIN POWER TRIODE 


Glass octal type used as class B amplifier 
in output stage of radio receivers. Outline 24, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Typical operation and maximum ratings as 
class B power amplifier: plate volts, 180 max; 
grid volts, 0; peak plate ma. per plate, 60 maz; 
average plate dissipation, 8 max watts; zero- 
I plate ma. per plate, 4.2; plate-to-plate load resistance, 12000 ohms; output watts, 4.2 with average 
{of $20 milliwatts applied between grids. For typical operation as a resistance-coupled amplifier, 
ty Chart 21, RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally 
yohewal purposes. 


6Z7-G 


FULL-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
radio equipment where economy of power is 
ia) important. Outline 24, OUTLINES SECTION. 
Tube requires octal socket and may be mounted 
in any position. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, 
120; de output ma., 40; peak heater-cathode 
volts, 450. 


Po 


6ZY5-G 


— 
a 

z M 
= 


al Operation: FULL-WAVE RECTIFIER 


30 Pilter Input Capacitor Choke 
Vinte-to-Plate Supply Voltage (RMS)................... 650 900 volts 
meaput Capacitor. is i facath xen. Sons eb... oecie ee * 4 = uf 

‘Total Effective Plate-Supply Impedance per Piatet.. oC 225 = ohms 
mter-In put Ao nOne:. 54.7 etccerae «ots die whe a tyidin « - 13.5 henries 
8.0 m ReepUt CULBER inn ny sce ir's asta dboudts sealant 5th cia tieindisal | 6 40 40 ma 


Phen a filter-input capacitor larger than 4 uf is used, it may be necessary to use more plate-supply 
‘junce than the minimum value shown to limit the peak plate current to the rated value. 


Be rT Ic 
—40 a MEDIUM-MU TRIODE 
4 
a Glass lock-in type used as detector, ampli- 
5.1 fier, or oscillator in radio equipment. Outline 12, 
1.4 OUTLINES SECTION. Tube requires lock-in 7 AA 
“s § K socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 


Maximum ratings, typical operating conditions, 
and curves for type 7A4 are the same as for 
BS metal type 6J5. 
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7AS5 


tion, 5.5 maz watts; grid-No.2 dissipation, 1.2 max watts; grid-No.1 volts, —9; plate ma., 
ma., 3.3; plate resistance, 17000 ohms; transconductance, 6000 umhos; load resistance, 


BEAM POWER AMPLIFIER 


Glass lock-in type used as output amplifier 
in radio receivers in which the plate voltage 
available for the output stage is relatively low. 
Outline 15, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.75. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 125 
max; grid-No.2 volts, 125 maz; plate dissipa- 


maximum-signal output watts, 2.2. 


7A6 


7A7 


7A8 


TWIN DIODE 


Glass lock-in type used as detector, low- 
voltage rectifier, or ave tube. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.8; amperes, 0.15. 
Maximum ratings as rectifier: ac plate volts 
per plate (RMS), 1650; de output ma. per plate, 
8; peak ma. per plate, 45; peak heater-cathode 
volts, 330. The application of this type is similar 
to that of metal type 6H6. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 12, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.3. For maximum 
ratings, typical operation, and curves, refer to 
metal type 6SK7. 


OCTODE CONVERTER 


Glass lock-in type used as converter in 
superheterodyne circuits. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.8; amperes, 0.15. 
Typical operation and maximum ratings as fre- 
quency converter: plate volts, 250 (300 maz); 
grids-No.3-and-No.5 volts, 100 maz; grid-No.2 
supply volts, 250 (300 max) applied through 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.8; amperes, 0.3. 
Except for interelectrode capacitances, this 
type is the same electrically as metal type 
6SQ7. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers employing ave. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Typical operation as class Ai amplifier: plate 
volts, 250 (300 maz); grid-No.2 volts, 100 max; 
grid-No.1 volts, —3; grid No.8 connected to 
cathode at socket; plate ma., 8.5; grid-No.2 


PENTAGRID CONVERTER 


Glass lock-in type used as frequency con- 
verter in superheterodyne circuits. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Except for interelectrode capacitances, this type 
is the same electrically as metal type 6A8. 


BEAM POWER AMPLIFIER 


Glass lock-in type used as output amplifier 
in radio receivers. Outline 15, OUTLINES 
SECTION. Tube requires lock-in socket. Heat- 
er volts (ac/dc), 6.8; amperes, 0.45. Refer to 
metal type 6V6 for maximum ratings and typi- 
cal operation as single-tube class Ai amplifier 
and as push-pull amplifier, and for curves, to 
miniature type 6AQ5. 


7B6 


7B7 


, 1.7; plate resistance, 0.75 megohm; transconductance, 1750 umhos; transconductance at bias of 
volts, 10 ymhos. The application of this type is similar to that of metal types 6SK7 and 6SS7- 


7C5 


20000-ohm dropping resistor properly bypassed; grid-No.2 volts, 165 (200 maz) ; plate dissipa 
watt; grids-No.3-and-No.5 dissipation, 0.3 max watt; grid-No.2 dissipation, 0.75 max wat! 
volts, —8 (0 min); grid-No.1 resistor, 50000 ohms; plate ma., 3; grids-No.3-and-No.5 ma., 3.2 
ma., 4.2; grid-No.1 ma., 0.4; plate resistance, 0.7 megohm; conversion transconductance, 
conversion transconductance with grid-No.1 bias of —30 volts, 2 zmhos. The application of 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 12, 


similar to that of metal type 6A8 and glass-octal type 6D8-G. 


7B4 


7B5 


HIGH-MU TRIODE 


Glass lock-in type used in resistance- 
coupled amplifier circuits. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in sock- 
et. Heater volts (ac/dc), 6.8; amperes, 0.3. 
Except for interelectrode capacitances, this 
type has the same maximum ratings and char- 
acteristics as metal types 6F5 and 6SF5. 


, 
POWER PENTODE 


Glass lock-in type used in output stage of 
radio receivers. Outline 15, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.4. Except for 
interelectrode capacitances, this type is the 
same electrically as glass-octal type 6K6-GT. 
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NC 
(4) 


OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.15. 
Typical operation of triode unit as class Ai 
amplifier: plate volts, 250 (300 maz); grid volts, 
-1; plate ma., 1.3; plate resistance, 0.1 megohm; 
transconductance, 1000 umhos. For diode oper- 
ation curves and triode application, refer to 
metal type 6SQ7. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as biased detector 
or rf amplifier. Outline 12, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.8; amperes, 0.15. Typical op- 
eration as class Ai amplifier: plate volts, 250 
(300 maz); grid-No.2 volts, 100 maz; grid-No.1 
volts, —3 (0 min); grid No.3 and internal. shield 
connected to cathode at socket; plate resistance 
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7C6 


7C7 


prox.), 2 megohms; plate ma., 2; grid-No.2 ma., 0.5; transconductance, 1300 ymhos. The application 
J (his type is similar to that of metal type 6SJ7 and glass-octal type 6W7-G. 


RCA RECEIVING TUBE MANU 


KINESCOPE 


7D P. 4. Directly viewed picture tube used 
in television receivers. Features a white 


fluorescent screen having medium per- 

sistence and high efficiency. Utilizes 

electrostatic focusing and magnetic 
deflection to provide a picture of about 4 by 5-14 inches. Has solid defle 
of 50° approx. Maximum bulb diameter is 7-5/16 inches; maximum overa 
14-7/16 inches. Outline 88, OUTLINES SECTION. Tube has small-sh 
decal 7-pin base and recessed small cavity cap. 


Re OW CNG) P00, Ok os cx cde coe taba ks fee e Re dace 6.3 
EAE INTND cfs 5. Sat Ova ea apis eae kes volae ed be POD Ce. 0.6 
Direct INTERELECTRODE CAPACITANCES (Approx.): 
Grid No.1 to All Other Electrodes. .5...0 4 ccc ciae 0s 'escnveedswewenieads 6.5 
Cathode to All Other Electrodes... 2... 2.2... ccc cceeesecccvecevees 5.0 
External Conductive Coating to Anode No.2............55 Sip wR stink { ae Hie 
Maximum Ratings: 
MODEENO.2 VOLTAGE. 5565 eS eee be ee alye eee ee ete ae ie 8000 max 
RD OT MEMIS ED 525.8 an Sie: SIE Gre Ein, oa ia vale @TH SUT OETIAT Owe 2400 max 
NE ATI 5 6, TERS cAI us CATS V5 6 vw seals thyainad bald AaRe bie 410 max 
GRID-N0.1 VOLTAGE: 
OUD WRN 66 ow kin sins ndws siewios sceveuirwenes 5 See) 125 max ” ps H 
MITT MMU has 86 sd, ks pisst 6.8 vO c «Kip msce soe ea b.00e.0.0 Teele nis ems, Xs 0 max ¥ 
OT WORIIG 8, SSeS 5 deo accetepescestncnvcnceuse Ana 2 max 
PEAK HRATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............cc0ccceeecceeeecs 125 max 
Heater positive with request to cathode... .........cceeeceececcueecs 125 mar 
Typical Operation: 
RE NMMEERGD a Feat as, Lod s §\ Aid's <i gh. 9o Aid tgusdis 9) 5.9 Os) cua eie.e oe ae 8 8 6000 
SerneINOs DV OMMEO TOF FOCUS’. oo. s.c. sere essen banc dem ne ccnesomcecas 1430 
ER ALKIRE tnt tie. oe oat cnc. terecioe wires bees ¥ 250 
PTE? cis ne Rata tO a ce Ce es VS ha SOs Vareaals os stile «6 —45 
iene erae-miagnet Current (DC) ee ne cs bic ees caccseceracdeedcs 70 
Horizontal Deflecting-Coil Current (DC) ©. ............0c cece ee ces eeees 410 
Maxizaum Anode-No.1 Current.Range...........scciesscnctceesenavedoese -15 to +10 
Maximum Circuit Values: 
Meee ret Femistance. «6 eins ie sevcdecavgscnacndvcsbesvensees 1.5 mag 


* Brilliance and definition decrease with decreasing anode-No.2 voltage. In general, 
voltage should not be less than 5000 volts. 


° With the combined grid-No.1-bias voltage and video-signal voltage adjusted to produce a 
brightness of 12 foot-lamberts on a 4” x 514” picture area. The anode-No.1 voltage supply 
adjustable to + 15% of indicated value. 


** Visual extinction of undeflected focused spot. Supply should be adjustable to + 40%, 
cated value. 


+ For RCA Ion-Trap Magnet, RCA Type No. 203D1, or equivalent. 


°° To deflect beam from side to side of a raster 514’” wide with RCA Deflection Yoke, RO 
No. 201D1, or equivalent. Coil current varies directly as the square root of the anode-No.2 volta 


INSTALLATION AND APPLICATION 


The base pins of the 7DP4 fit the duodecal socket and the tube 
mounted in any position. The socket, however, should not be used to sup’ 
tube but should have flexible leads and be allowed to move freely. The tub 
be supported by a padded ring around the bulb cone adjacent to the neck 
cushioned ring or other arrangement near the screen end. 


Do not strike or scratch the tube or subject it to more than moderate 
when it is being placed into or removed from its mounting. All kinesee 
evacuated and in case of breakage, injury from flying glass may result. __ 
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TWIN DIODE—MEDIUM-MU TRIODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation, and 
curves, refer to miniature type 6BF6. 


TWIN DIODE—REMOTE-CUTOFF 
PENTODE 


Glass lock-in type used as combined de- 
tector, amplifier, and ave tube. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Typical operation and maximum ratings of 
pentode unit as class Ai amplifier: plate volts, 
250 max; grid-No.2 volts, 100 maz; plate dissi- 
pation, 2 max watts; grid-No.2 dissipation, 0.3 


HIGH-MU TWIN TRIODE 


Glass lock-in type used as phase inverter or 
resistance-coupled amplifier. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
For maximum ratings, typical operation as class 
Ai amplifier, and curves, refer to glass-octal 
type 6SL7-GT. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as amplifier or oscil- 
lator in radio equipment. Except for overall 
length of 2-9/32 inches and seated height of 134 
inches, the dimensions of type 7F8 are given by 
Outline 12, OUTLINES SECTION. Tube: re- 
quires lock-in socket. Heater volts (ac/de), 6.3; 
amperes, 0.3. Typical operation and maximum 
ratings as class Ai amplifier (per unit): plate 


SHARP-CUTOFF PENTODE 


Glass lock-in type used in video amplifiers 
of television receivers and in other applications 
requiring high transconductance. Outline 12, 
OUTLINES SECTION. Tube requires lock-in 
socket. Heater volts (ac/dc), 6.3; amperes, 
0.45. Typical operation and maximum ratings 
as class Ai amplifier: plate volts, 250 (300 maz); 
grid-No.2 volts, 100 max; plate dissipation, 1.5 
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RCA RECEIVING TUBE MANUAL 


In the use of cathode-ray tubes, it should always be remembered that high 
‘ages may appear at normally low-potential points in the circuit due to capacitor 
kdown or to incorrect circuit connections. Therefore, before any part of the 
youll is touched, the power-supply switch should be turned off and both terminals 
iny charged capacitors grounded. 


7E6 


7E7 


walt; grid-No.1 volts, —3 (0 min); plate resistance (approx.), 0.7 megohm; transconductance, 1300 
rid-No.1 volts for transconductance of 2 umhos, ~42.5; plate ma., 7.5; grid-No.2 ma,, 1.6. For 
# operation curves, refer to type 6SQ7. 


7F7 


7F8 


i», 460 (300 maz); cathode resistor, 500 ohms; plate ma., 6.0; transconductance, 3300 zmhos; ampli- 
tion factor, 48; grid volts for plate current of 10 wa., —11; grid-circuit resistor, 0.5 max megohm. 


7G7/ 
1232 


watts; grid-No.2 dissipation, 0.8 max watt; grid-No.1 volts, -2; grid No.3 and internal shield con- 
wl to cathode at socket; plate resistance (approx.), 0.8 megohm; transconductance, 4500 pmhos; 
No.1 volts for cathode-current cutoff, —7; plate ma., 6; grid-No.2 ma., 2.0. The application of this 
is similar to that of miniature type 6AU6. 


RCA RECEIVING TUBE MANU RCA RECEIVING TUBE MANUAL 
KINESCOPE “4! Operation: 

Directly viewed picture tube used in tele- No.2 Voltage*........ ite SeNcea oats Sarton mera fhe 4000 6000 volts 
vision receivers. Features a white fluorescent n° Vlonee for Focus’. ...... ae a = 
screen and utilizes electrostatic focus and de- Be ae hk Cees 15 te -15 | 

7GP4 flection to provide a picture about 4 by 54 an Anode A Ak Wa ae ae oe 
inches. Tube has medium-shell diheptal 12-pin i Mend D3s:. «teste ath ten aye Pe 144 216 volts de/in 
base. Except for base connections and within BADGE Dida: ss, cieedvie ess oes es Pets la meee 2 Seoavies 118 177 volts de/in 


its maximum ratings (anode-No.2 and grid-No.2 
volts, 4000 max; anode-No.1 volts, 1500 maz), 


this type is identical with type 7JP4. The 7JP4 may be used to replace the 7GP4 provided 
tions are made to pins 4 and 12. The 7GP4 is a DISCONTINUED type listed for referem 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 12, OUTLINES 
SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Typical 
operation and maximum ratings as class Ai am- 
plifier: plate volts, 250 (300 maz); grid-No.2 
volts, 150 maz; plate dissipation, 2.5 max watts; 
grid-No.2 dissipation, 0.5 max watt; grid-No.1 


7H7 


volts, -2.5 (0 min); grid No.3 and internal shield connected to cathode at socket; pla 
(approx.), 0.8 megohm; transconductance, 3800 wmhos; grid-No.1 volts for transcondueti 
umhos, -19; plate ma., 9.5; grid-No.2 ma., 3.5. The application of this type is similar to that of 


type 6BA6. 
TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined oscil- 
lator and heptode mixer in radio receivers. Out- 
line 12, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. For maximum ratings and typical 
operation, refer to glass-octal type 6J8-G. 


757 


KINESCOPE 


Directly viewed picture tube used 
in television receivers and in oscillo- 
graph equipment. Features a white 
fluorescent screen having high effi- 
ciency. It utilizes electrostatic focus 
and deflection to provide a picture of 
about 4 by 514 inches. Maximum bulb 


7JP4 


diameter is 7-)4 inches; maximum overall length is 14-7 inches. Outline 39, 
LINES SECTION. Tube has medium-shell diheptal 12-pin base. 


I EEN AOS DO) 55a oss ilar ss nm ohio d sma pedo cnens aca ad vies soe ae 

SERURMAUMERRARTEOINIOISE 5.50.57. 0% i tis.9.8 ope'g ess Ao. 9.0 odn'sinteoda os 

DirEcT INTERELECTRODE CAPACITANCES (Approx.): 
Grid No.1 to All Other Flectrodes. . 0.2.6... cc csnccccccccesecs 
Cathode to All Other Electrodes... 2.0... 0... cc cc ccc cece ec sececceecs 
att COS gE Bd vd, dikia,d hist 'sinies So-Sitiy os » OTS owl w ew ois Dare Nae 


Maximum Ratings: 
ANODE-N 0.2 AND GRID-NO.2 VOLTAGE. ......... ccc ccccceececvececeecs 
ONE, 255 inc Akad vice F< riakioraw-cob Seda + «0 ecralena baci 
GRID-NO.1 VOLTAGE: 
Nt oS SN Cr ee as a es A ae ee 
Positive bias valuet 
Peak positive value 


Heater negative with respect to cathode............ 0... ce cece eeceeuee 
Heater positive with respect to cathode: 
During equipment warm-up period not exceeding 15seconds........ 
After equipment warm-up period...............cceeeeeuee Ss ataierele 


wm Circuit Values: 


fm l-Circuit ResIstamee .o 55.2 sss dc 0.5 + caleiee Cees ehises 10% Cee was names 1.5 max megohms 
ance in any Deflecting-Electrode Circuitt...........-...-00e cerns 5.0 max megohms 


»peration with 0 volts on grid No.1 and with 4000 to 6000 volts on anode No.2, it is essentia! 

the effective resistance of the anode-No.2 supply be adequate to limit the anode-No.2 input 

¥ io 6 watts. 

junee and definition decrease with decreasing anode-No.2 voltage. = 

) the combined grid-No.1-bias voltage and video-signal voltage adjusted for a hy pr 
wens of 12 foot-lamberts on a 4” x 514” picture area. The anode-No.1 voltage should be ad- 

ty & 20% of indicated value. 

ial extinction of undeflected focused spot. Supply should be adjustable to + 40% of indicated 


yooommended that the deflecting-electrode-circuit resistances be approximately equal. 


INSTALLATION AND APPLICATION 


’he base pins of the 7JP4 fit the diheptal socket and the tube may be mounted 
wy position. The socket, however, should not be used to support the tube but 
iid have flexible leads and be allowed to move freely. The tube should be sup- 
fed by a padded mechanism about the neck and by a cushioned ring or other 
fiwement near the screen end. 


J, and DJ; are nearer the screen; DJ; and DJ, are nearer the base. When DJ 
ouitive with respect to DJ:, the spot is deflected toward pin 5; when DJ; is 
tive with respect to DJ,, the spot is deflected toward pin 2. 


o not strike or scratch the tube or subject it the more than moderate pressure 
1 it is being placed into or removed from its mounting. All kinescopes are 
sated and in ease of breakage, injury from flying glass may result. 


In the use of cathode-ray tubes, it should always be remembered that high volt- 
may appear at normally low-potential points in the circuit due to capacitor 
kdown or to incorrect circuit connections. Therefore, before any part of the 
\\\t is touched, the power-supply switch should be turned off and both terminals 
wy charged capacitors grounded. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf and if ampli- 
fier in radio equipment. Outline 12, OUTLINES 
SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.8; amperes, 0.3. Typical 
operation and maximum ratings as class Ai am- 
plifier: plate volts, 250 (300 max); grid-No.2 
volts, 100 (125 max); grid-No.1 volts, —1.5; 
grid No.3 tied to cathode at socket; cathode 
for, 250 ohms; plate ma., 4.5; grid-No.2 ma., 1.5; plate resistance (approx.), 1 megohm; trans- 
suetance, 3100 wzmhos. The application of this type is similar to that of miniature type 6AU6. 


7L7 


war Rrowo0 om 
Sooooumann aw 


6000 max 
2800 max MEDIUM-MU TWIN TRIODE 
200 max Glass lock-in type used as voltage amplifier 
0 max or phase inverter in radio equipment. Outline 
7a ee 15, OUTLINES SECTION. Tube requires lock- 7 N 7 
jin socket. Heater volts (ac/dc), 6.3; amperes, 
125 max 0.6. For maximum ratings and typical operation 
of each triode unit, refer to metal type 6J5. The 
410 max application of this type is similar to that of 
125 max glass-octal type 6SN7-GT. 
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RCA 


RCA RECEIVING TUBE MANU 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
superheterodyne circuits. Outline 12, OUT- 
LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/de), 6.8; amperes, 0.3. For 
maximum ratings, typical operation in conver- 
ter service, and curves, refer to metal type 6SA7. 


7Q7 


8S 
val Operation: 


TWIN DIODE—REMOTE-CUTOFF 


RECEIVING 


TUBE 


FULL-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
automobile and ac-operated radio receivers. 
Outline 15, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.9. Maximum ratings: peak inverse 
plate volts, 1250; peak plate ma. per plate, 300; 
de output ma., 100; peak heater-cathode volts, 
450. 


FULL-WAVE RECTIFIER 


MANUAL 


7R7 


Filter Input Capacitor Choke 
PENTODE  Wiute-to-Plate Supply Voltage (RMS) ae te 650 900 volts 
: : mapput Canaciorin 3% Oo. 310s thanks opie Hee Bes, : 4 ae, uf 
Glass lock-in type used as combined de- l'otal Effective Plate-Supply Impedance per Platet.... . 15 - ohms 
tector, amplifier, and ave tube. Outline 12, OUT- Miter-Input Choker fi:s. ciccaneen bes neue eh the 6 henries 


LINES SECTION. Tube requires lock-in socket. 
Heater volts (ac/dc), 6.8; amperes, 0.8. Typical 
operation and ratings of pentode unit as class 


BeepUut Curranes.c cass, celts sities see ae aro ee 100 100 ma 
Yhwn a filter capacitor larger than 4 yf is used, it may be necessary to use more plate-supply impedance 
the minimum value shown to limit the peak plate current to the rated value. 


Ai amplifier: plate volts, 250 (800 maz); grid- 
No.2 volts, 100 max; plate dissipation, 2 max 
watts; grid-No.2 dissipation, 0.25 max watt; 
grid-No.1 volts, -1 (0 min); plate resistance (approx.), 1.0 megohm; transconductance, 9 
plate ma., 6.2; grid-No.2 ma., 1.6, grid-No.1 volts for transconductance of 2 umhos, —20. R 
6S8Q7 for diode operation curves. 


eT] 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined triode 
oscillator and heptode mixer in radio receivers. 
Outline 12, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 6.3; 
amperes, 0.3. Typical operation of heptode unit: 
plate volts, 250 (300 maz) ; grids-No.2-and-No.4 
volts, 100 max; grid-No.1 volts, -2; plate re- 
sistance, 1.25 megohms; conversion transcon- 
ductance, 525 umhos; plate ma., 1.8; grids-No.2-and-No.4 ma., 8.0. Typical operation of t 
plate supply volts, 250 (300 max) applied through a 20000-ohm dropping resistor bypassed } 
capacitor; grid resistor, 50000 ohms; plate ma., 5.0; total cathode ma. (both units), 10.2. 


787 


Ve ase 
we, 
SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 12, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.3; amperes, 0.45. Typical oper- 
ation and maximum ratings as class Ai amplifier: 
plate volts and grid-No.2 supply volts, 300 max; 
grid-No.2 series resistor, 40000 ohms; plate dis- 
sipation, 4 max watts; grid-No.2 dissipation, é 8S 
0.8 max watt; grid No.8 connected to cathode at socket; cathode-bias resistor, 160 min ol 
resistance, 0.3 megohm; transconductance, 5800 ~»mhos; plate ma., 10; grid-No.2 ma., 3.95 | 
volts for plate current of 10 wa.,-16. The application of this type is similar to that of miniature f} 


INV7 


J OL ®) 
, 
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KINESCOPE 


Directly viewed picture tube used in tele- 
vision receivers. Features a white fluorescent 
screen having medium persistence and high 
efficiency. It utilizes electrostatic focus and mag- 
netic deflection to provide a picture about 5-3/8 
by 7-1/4 inches. Maximum diameter is 9-1/8 
inches; maximum overall length is 21-8/8 inches. 
Tube requires six-contact socket. Refer to type 


POWER TRIODE 


Glass type used as an audio-frequency am- 
plifier. Outline 34, OUTLINES SECTION. 
Tube requires four-contact socket and should 
be operated in vertical position with base down. 
Filament volts (ac/dc), 7.5; amperes, 1.25. 
Typical operation as class A; af power amplifier: 
plate volts, 425 maz; grid volts, —40; peak af 
grid volts, 35; plate ma., 18; plate resistance, 


KINESCOPE 


Directly viewed picture tube used 
in television receivers. Features a white 
fluorescent screen having medium per- 
sistence and high efficiency. It utilizes 
magnetic focus and magnetic deflec- 


10 


"1 for maximum ratings, characteristics, and typical operation. For handling and safety consider- 
jw, refer to type 10BP4. This type is used enly for renewal purposes. 


} ohms; transconductance, 1600 »mhos; load resistance, 10200 ohms; undistorted output watts, 1.6. 
 \ype is used principally for renewal purposes. 


10BP4 


7W7 


7Y4 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in radio receivers. Outline 12, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.8; amperes, 0.45. This type is 
the same as type 7V7 except for socket con- 
nections. 


FULL-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply of 
automobile radio receivers and compact ac- 
operated receivers. Outline 12, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 6.8; amperes, 0.5. Maximum 
ratings: peak inverse plate volts, 1250; peak 
plate ma. per plate, 180; de output ma., 70; 
peak heater-cathode volts, 450. For typical op- 
eration, refer to miniature type 6X4. 
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tion to provide a picture about 6 by 8 

ies. Maximum diameter is 10-5/8 inches; maximum overall length is 18 inches. 
tline 40, OUTLINES SECTION. Provided with a small-shell duodecal 7-pin 
# und a recessed small cavity cap. 


Ss V OLTAQRUAUL DO)! cat isicla un nen Bibi asag- sone arte 3 ars. nile Wal oe etolelas.¢ 6.3 volts 
Sees CURRRI es Gtk rere si poten awit eee vigisrels -ocioven et Gh eee ee 0.6 ampere 
ev LNTERELECTRODE CAPACITANCES (Approx.): 
md No.l to-8l Other MiSstrodee. 245 hess creo cs sina s ange o's sudo eYere Were 6.5 pul 
matnode to All Other Electrodes 22 hee fein oes tae oe Cedawaa ees hae 5.0 ppt 
Nxternal Conductive Coating to Anode No.2..........c0ceeeeeeeeeeee {7E00 Are! 
simum Ratings: 
See VOLTAGRIL YG vei cee Us mcr er ke titenenrs cities has blhh vs elprats «+» 10000 max volts 
Pe Orn Leh 2 Wy ee gy: vee pn AE RE EE AR IE 410 max volts 
ii»No.1 VOLTAGE: 
Bemetive bisp Gees. «atic hh -siw es coke Ala nile Adee ihe Sb 50st ee SAO os 125 max volts 
a Oa oe ae ene San Pr a eer res 0 max volts 
MLV DGRM UMMME Aichi aot, cone iiatacrole ati radeatus taitcealtt waierasc Ment 2 max volts 
§ HeaTER-CATHODE VOLTAGE: 
outer negative with respect to cathode..............ccceceeeeeeeees 125 max volts 
lenter positive with respect to cathode. ............eceeeeeeteeeeves 125 max volts 


RCA RECEIVING TUBE MANU 


Typical Operation: : 
BRORS WOMSGOT, nore 57 icles Heke vale ss uale os FG ees baeG s Oates wears soo ous 9000 


Ce ROR GS a rate ee ree. kta reece te ire wore aes 250 
Cet A ae eee nr re Pee Ree ee ene ee er ears rar 45 
Focusing-Coil Current (DC Approx.)**........sccccscvversernccecerores 115 
Ion-Trap-Magnet Current (DC Approx.) # 0.0... cece eect eee eeeeeeenee 109 
Horizontal Deflecting-Coil Current (DC Approx.)f.......:.eeeeeeeee eee 470 


Maximum Circuit Valves: 
Grid-No.1-Circoit. Resistance... 6. fi ce cetacean reser esteenevewe 1.5 max 


* Brilliance and definition decrease with decreasing anode voltage. In general, the anode vo 
not be less than 8000 volts. 
© Visual extinction of undeflected focused spot. Supply should be adjustable to +40% of ind 


** For RCA Focusing Coil, RCA Type No.202D1, or equivalent, with the combined g 
voltage and signal voltage adjusted to produce a highlight brightness of 20 foot-lamberts 0 
picture area. ; 
# For RCA Ion-Trap Magnet, RCA Type No.203D1, or equivalent. 


+ To deflect beam from side to side of a raster 8” wide with RCA Deflection Yoke, RCA Type! 
or equivalent. Coil current varies directly as the square root of the anode voltage. 


INSTALLATION AND APPLICATION 


The base pins of the 10BP4 fit the duodecal socket and the tube - 
mounted in any position. The socket, however, should not be used tos 
tube, but should have flexible leads and be allowed to move freely. The tub 
be supported by a padded ring around the bulb cone adjacent to the neck # 
cushioned ring or other arrangement near the screen end. 


Do not strike or scratch the tube or subject it to more than moderate} 
when it is being placed into or removed from its mounting. All kine 
evacuated and in case of breakage, injury from flying glass may result. 


In the use of cathode-ray tubes, it should always be remembered t) 
voltages may appear at normally low-potential points in the circuit due to ¢ 
breakdown or to incorrect circuit connections. Therefore, before any pa 
circuit is touched, the power-supply switch should be turned off and both t 
of any charged capacitors grounded. 


ll DETECTOR AMPLIFIER 


Glass types used as detectors and ampli- 
fiers in battery-operated receivers. Filament 
volts (de), 1.1; amperes, 0.25. Typical operation 
as class Ai amplifier: plate volts, 135 maz; 
grid volts, -10.5; plate resistance, 15500 ohms; 
transconductance, 440 ymhos; plate ma., 3. 
These are DISCONTINUED types listed for 

12 reference only. 


POWER PENTODE 


Glass type used as output amplifier in 

ac/dc radio receivers. Outline 25, OUTLINES 

12A5 SECTION. Heater volts (ac/dc), 12.6 in series 

heater arrangement and 6.3 in parallel arrange- 

ment; amperes, 0.3 (series), 0.6 (parallel). Typi- 

cal operation as class Ai amplifier: plate volts 

and grid-No.2 volts, 180 maz; grid-No.1 volts, 

—25; plate ma., 45; grid-No.2 ma., 8; plate re- 

sistance, 35000 ohms; transconductance, 2400 umhos; load resistance, 3300 ohms; outp} 
This is a DISCONTINUED type listed for reference only. 
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RCA RECEIVING TUBE MANUAL 


RECTIFIER—POWER PENTODE 


Glass type used as combined half-wave 
rectifier and power amplifier. Outline 27, OUT- 
LINES SECTION. Tube requires small seven- 12 A7 
contact (0.75-inch, pin-circle diameter) socket. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Typi- 
cal operation of pentode unit as class A: ampli- 
fier: plate volts and grid-No.2 volts, 185 max; 
grid-No.1 volts, -13.5; load resistance, 13500 
| plate resistance, 100000 ohms; transconductance, 975 umhos; cathode resistance, 1175 ohms; plate 
§ wrid-No.2 ma., 2.5; output watts, 0.55. Maximum ratings of rectifier unit with capacitor-input 
/#e plate volts (RMS), 125; de output ma., 30. This type is used principally for renewal purposes. 


PENTAGRID CONVERTER 


Glass octal type used as converter 
in ac/de receivers. Outline 18, OUT- 
LINES SECTION. Heater volts 12A8-GT 
(ac/dc), 12.6; amperes, 0.15. Except 


for heater rating, this type is identical 
with glass-octal type 6A8-GT. 


MEDIUM-MU TWIN TRIODE 


Glass octal tube used as audio amplifier in 
radio equipment. Outline 14, OUTLINES SEC- 


TION. Tube requires octal socket. Heater volts 

(ac/de), 12.6; amperes, 0.15. Typical operation ] 2 AH 7-GT 
as class A; amplifier: plate volts, 180 maz; grid 

volts, -6.5; amplification factor, 16; transcon- 

ductance, 1900 umhos; plate resistance, 8400 

ohms; plate ma., 7.6; grid-bias volts for plate 

current of 10 wa, —16. 


TWIN DIODE 


Miniature, high-perveance type 
used as detector in FM and television 12 AL5 
circuits. It is especially useful as a 
ratio detector in ac/de FM receivers. 
Outline 8, OUTLINES SECTION. 


tor volts (ac/de), 12.6; amperes, 0.15. Except for heater rating, this type is 
tical with miniature type 6AL5. 


KINESCOPE 


Directly viewed picture tube used in tele- 
vision receivers. Features white fluorescent 
screen having medium persistence and high ef- 12 AP 4 
ficiency. It utilizes electrostatic focus and mag- 
netic deflection to provide a picture about 734 
by 934 inches. Maximum diameter is 12-3/16 


inches; maximum overall length is 25-3/8 
inches. Tube requires six-contact socket. For 


ivy und safety considerations, refer to type 10BP4. This type is used only for renewal purposes. 
mY OLTAGS CAGLD OM os ed toe es hoes ha eee tle Mae anetae oame 2.5 volts 

Be WURRENT cigs a ne sc eie eh Sat Nee CN Rew e tir ee Scans wee 2.4. amperes 
| INTERELECTRODE CAPACITANCE: 

MaNo.? to AllOther Mleactradees 91. 4:5tg es nasiecnewecess oahisai cancer aeae put 


wm Ratings: 
OS VOLPRGBE G05 Nice oe SUN EN co Unie oe eee J. Pe Sree ie eraotrs 7000 max volts 
QO.) VOLEAGR.\ soe Pap Sclats Jt 1 see su wks seb. Ub Taman eaberee a ois 2000 max volts 


Be V OVTAGR deg ts arte olpsin a gina a 6b sintepd ass Kyylary wihte ctor dus plastia aaa ag 300 max volts 
0.1 VOLTAGE: 
Bee bins VALINE 2 55 yoe's 3 1s Sess Raed ce svalae alate caret estate cus ahaa teal 125 max volts 
Reeve bins VIRB ria. a Foes i ie ilada ennai coke wares Cine ticked eee eee: 0 max volts 
meve pealk Welter. 3 5 Foc 20 cei asso iy sntyeiclaos mine dislainwe- ab Wiehe a oo eee 2 maz volts 


RECEIVING TUBE 


RCA 


Typical Operation: 


Anode-No.2 Voltage 4... 7000 
Anode-No.1 Voltage*. 1460 
Grid-No.2 Voltage. . . 250 
Grid-No.1 Voltage... —20 to —60 
Grid-No.1 Signal-Swing Voltage [J........-.eeceeeeceeeee 25 25 


Maximum Circuit Values: 
CEPI HIN Os 1-C POU CTENOMIELATICE. 61.5. . oe pte tte eticn cnn sseseeses ae sesessee 5n 
4] Brilliance and definition decrease with decreasing anode-No.2 voltage. In general, anodi 
should not be less than 6000 volts. 

* Should be adjustable to 20% of the values shown. 


“| Peak-to-peak value for good brilliance with good resolution. For greater brilliance, up 
value should be available. 


TWIN DIODE— 
HIGH-MU TRIODE 


Miniature type used as a com- 
bined detector, amplifier, and ave tube 
in compact ac/dc radio receivers. Out- 
line 10, OUTLINES SECTION. Heat- 
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for the heater rating, this type 
is identical with miniature type 6AT6. 


12AT6 


SHARP-CUTOFF PENTODE 


Miniature type used in compact 
ac/dc radio equipment as an rf ampli- 
fier especially in high-frequency, wide- 
band applications. Outline 10, OUT- 
LINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identi- 
cal with miniature type 6AU6. 


12AU6 


MEDIUM-MU TWIN TRIODE 


Miniature type used as phase in- 
verter or amplifier in ac/de radio 
equipment and in many diversified 
applications such as multivibrators or 
oscillators in industrial control de- 


12AU7 


vices. Outline 11, OUTLINES SECTION. Tube requires noval nine-cont 


and may be mounted in any position. Its characteristics are similar to 


type 6SN7-GT. Each triode unit is independent of the other except for the 
heater. For typical operation as a resistance-coupled amplifier, refer to 


RESISTANCE-COUPLED AMPLIFIER SECTION. 


HEATER ARRANGEMENT Series 
PIMA VOUEROR (AC/DO)ic Miss tea Alec) 88 viney pola cen ecrele 12.6 
Na AD ERS eo RSISMMERELE 2 orod s01c Stic «goa an fica iol WMEaaa hs oan se 3.4 beens se 0.15 


Direct INTERELECTRODE CAPACITANCES (No external shield): 
Triode mis T1 Triode U 
LSS 


MANUJ 


RCA RECEIVING TUBE MANUAL 
CLASS A; AMPLIFIER 
sls emo So es rK an migarelesd s Sapient As AO SMe wa adits PROMS pee wee 300 max volts 
Bashi coci Sie 4.54 oi8 cole’ gata gas pa ek eV. @ eaten oechas ia eeetne tates wit aad 2.75 max watts 
isi Sdn Tee sete e PNeMA RAIATR Oe baer eaalare Gk Cote Ke Fo alte 20 max ma 
paler ti ith None thod 
ir negative with respect CoO CACHOdE.. 16.4660 sss cece ns coas weer eee 1 

PAtor positive with respect to cathode. ...............0ccecesdavecsecee 180 pie ve 


Weleristics: 


a PRE oe SK Matera 's tya deed tat ale Pitt ahaha volts 
re ae a ek ee, volts 
Nonistance GADDION:) ...2) ies. onen eG Seer Sree ee ohms 
Aw RE RS Tans rt yumbhos 
+ « Seanad Eaave\Sia'a’are alarotaal sieht abst alee te ma 
vm Circuit Values (For maximum rated conditions): 
H lreuit Resistance { Cathode Bias megohm 
SRG TRB teats acrials iets een iii ais eae eee aie 3 megohm 
180) AVERAGE PLATE CHARACTERISTICS — 
TYPEI2AU7 
€ ¢=6.3 VOLTS 


‘PLATE yours. 


SHARP-CUTOFF PENTODE 


Miniature type used as an rf or if 
amplifier up to 400 megacycles in com- 
pact ac/dc FM receivers. Outline 10, 
OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 


HIGH-MU TWIN TRIODE 


Miniature type used as phase in- 
verter or resistance-coupled amplifier 
in radio equipment and in many diver- 
sified applications such as multivibra- 
tors or oscillators in industrial control 
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12AW6 


way be mounted in any position. Heater volts (ac/dc), 12.6; amperes, 0.15. 
jit for heater ratings and terminal connections, this type is identical with 


12AX7 


, Outline 11, OUTLINES SECTION. Tube requires noval nine-contact: 
und may be mounted in any position. Its characteristics are similar to glass- 
| type 6SL7-GT. Each triode unit is independent of the other except for the 
Hon heater. For typical operation as a resistance-coupled amplifier, refer to: 
#5, RESISTANCE-COUPLED AMPLIFIER SECTION. 


RCA 


HEATER ARRANGEMENT 


HEATER VOLTAGE (AC/DC) 
HEATER CURRENT....... 


RECEIVING TUBE MAN 


DtREcT INTERELECTRODE CAPACITANCES (No external shield): 


Grid to Plate 
Input... . 
MPOSIG is) Sate cals oc as 


Maximum Ratings: 


GRID VOLTAGE: 
Negative bias value 
Positive bias value 


Triode Unit T: 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode 
Heater positive with respect to cathode 


Characteristics: 


NN E38 E 5" 5S Gi 1035.5 8k 06 4st AE Sd 94d DAES AS Wen <a a OE CAS OTE 


Grid Voltage........... 


Amplification Factor............++++: 
Plate Resistance (Approx.)........... 


Transconductance,...... 


12B8-GT 


-3; plate resistance, 200000 ohms; transconductance, 1800 umhos; grid-No.1 volts for tra 
of 2 umhos, —42.5; plate ma., 7; grid-No.2 ma., 2. This isa DISCONTINUED type listed 


only. 


12BA6 


12BE6 


TRIODE—PENTODE 


Glass octal type used as combined detector 
and rf or if amplifier in ac/de receivers. Heater 
volts (ac/dc), 12.6; amperes, 0.3. Characteristics 
of triode unit: plate volts, 90; grid volts, 0; 
amplification factor, 90; plate resistance, 37000 
ohms; transconductance, 2400 yumhos; plate 
ma., 2.8. Characteristics of pentode unit: plate 
volts, 90; grid-No.2 volts, 90; grid-No.1 volts, 


REMOTE-CUTOFF PENTODE 


» Miniature type used as rf ampli- 
fier in ac/de standard broadcast re- 
ceivers, in FM receivers, and in other 
wide-band, high-frequency applica- 
tions. Outline 10, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater 
ratings, this type is identical with 
miniature type 6BA6. 


PENTAGRID CONVERTER 


Miniature type used as converter 
in ac/de receivers for both standard 
broadcast and FM bands, Outline 10, 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with miniature type 6BE6. 
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TWIN DIODE—REMOTE-CUTOFF : 
PENTODE 


Metal type used as combined detector, 
amplifier, and ave tube in ac/dc receivers. Out- 
line 4, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with metal type 
6B8. 


HIGH-MU TRIODE 


Glass octal type used in resistance-coupled 
amplifier circuits of ac/dc receivers. Outline 16, 
OUTLINES SECTION. Heater volts (ac/dc), 
12.6; amperes, 0.15. Except for heater rating, 
this type is identical with glass-octal type 
6F5-GT. 


TWIN DIODE 


Metal type used as detector, low- 
voltage rectifier, or ave tube in ac/dc 
radio receivers. Outline 1, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat- 
ing, this type is identical with metal 
type 6H6. 


MEDIUM-MU TRIODE 


Glass octal type used as detector, 
amplifier, or oscillator in ac/de radio 
equipment. Outline 19, OUTLINES 
SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat- 
ing, this type is identical with glass- 
octal type 6J5-GT. 


SHARP-CUTOFF PENTODE 


Glass octal type used as biased detector or 
high-gain audio amplifier in ac/de radio receiv- 
ers. Outline 18, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating, this type is identical with glass- 
octal type 6J7-GT. 


REMOTE-CUTOFF PENTODE 


Glass octal type used as rf or if 
amplifier in ac/dc radio receivers par- 
ticularly those employing ave. Out- 
line 18, OUTLINES SECTION. Heat- 
er volts (ac/dc), 12.6; amperes, 0.15. 
Except for heater rating, this type is 
identical with glass-octal type 6K7-GT. 
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12¢8 


12F5-GT 


12H6 


12J5-GT 


12J7-GT 


12K7-GT 


RCA RECEIVING TUBE MANUAL 


RCA RECEIVING TUBE MANU 


12Q7-GT 


12SA7-GT 


TRIODE—HEXODE CONVERTER 


Metal type used as combined triode oscil- 
lator and hexode mixer in ac/dc radio receivers. 
Outline 5, OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is identical with metal type 6K8. 


TWIN DIODE— 
HIGH-MU TRIODE 


Glass octal type used as combined 
detector, amplifier, and ave tube in 
ac/de radio receivers. Outline 18, 
OUTLINES SECTION. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except 
for heater rating, this type is identical 
with glass-octal type 6Q7-GT. 


PENTAGRID CONVERTER 


Metal type 12SA7 and glass-octal 
type 12SA7-GT used as converter in 
ac/de receivers. Outlines 3 and 17, 
respectively, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater ratings, type 
12SA7 is identical with metal type 
6SA7, and type 12SA7-GT is identical 
with glass-octal type 6SA7-GT. 


DIODE— 
REMOTE-CUTOFF PENTODE 


Metal type used as combined rf. 
or if amplifier and detector or ave 
tube in ac/de radio receivers. Outline 
3, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.05. 
Except for heater rating, this type is 
identical with metal type 6SF'7. 


REMOTE-CUTOFF PENTODE 


Metal type used as rf amplifier in 
ac/de receivers involving high-fre- 
quency, wide-band applications. Out- 
line 3, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is 
identical with metal type 6SG7. 


SHARP-CUTOFF PENTODE 


Metal type used as rf amplifier 
in ac/de receivers involving high-fre- 
quency, wide-band applications and as 
limiter tube in FM equipment. Out- 
line 3, OUTLINES SECTION. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is 


identical with metal type 6SH7. 


SHARP-CUTOFF PENTODE 


HIGH-MU TWIN TRIODE 12SJ7 
Metal : Metal type 12SJ7 and glass-octal 
etal type used as phase inverter type 128J7-GT used as rf amplifiers 196 J7_GT 
OF voltage amplifier in ac/de radio and biased detectors in ac/de radio ag 
12SC7 equipment. Outline 3, OUTLINES To P receivers. Outlines 3 and 19, respec- 


SECTION. Heater volts (ac/dc), 12.6; 
amperes, 0.15. Except for heater rat- 
ing, this type is identical with metal 
type 6SC7. 


tively, OUTLINES SECTION. 

water volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, type 12SJ7 is 
jjtical with metal type 6SJ7, and type 12SJ7-GT is identical with glass-octal 
je 6SJ7-GT. 


7) 


HIGH-MU TRIODE 


Metal type 12SF5 and glass-octal type 
12SF5-GT used in resistance-coupled amplifier 


REMOTE-CUTOFF PENTODE 
Metal type 12SK7 and glass-octal 12SK7 


circuits of ac/de radio equipment. Outlines 3 type 12SK7-GT used as rf and if am- Ba 
12SF5 — 17, respectively, OUTLINES SECTION. : plifiers in ac/de radio receivers. Out- 12SK7 GT 
eater volts (ac/dc), 12.6; amperes, 0.15. Ex- lines 3 and 19, res ectively, out. 
12SF5-GT cept for heater rating, type 12SF5 is identical | ae LINES SECTION. rade olka 


with metal type 6SF5, and type 12SF5-GT is s:;25r5 
identical with glass-octal type 6SF5-GT. Type NC:l2SF5-GT 
12SF5-GT is a DISCONTINUED type listed ‘ 
for reference only. 


/de), 12.6; amperes, 0.15. Except for heater rating, type 12SK7 is identical with 
tal type 6SK7, and type 12SK7-GT is identical with glass-octal type 6SK7-GT. 
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12SL7- GT 


12SN7-GT 


12SQ7 
12SQ7-GT 


ECEIVING TUBE 


HIGH-MU TWIN TRIODE 


Glass octal type used as phase inverter or 
resistance-coupled amplifier in ac/deradio equip- 
ment. Outline 17, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is identical 
with glass-octal type 6SL7-GT. 


MEDIUM-MU TWIN TRIODE 


Glass octal type used as phase inverter or 
resistance-coupled amplifier in ac/de radio equip- 
ment. Outline 17, OUTLINES SECTION. 
Heater volts (ac/dc), 12.6; amperes, 0.3. Ex- 
cept for heater rating, this type is identical with 
glass-octal type 6SN7-GT. 


TWIN DIODE— 
HIGH-MU TRIODE 


Metal type 12SQ7 and glass-octal 
type 12SQ7-GT used as combined de- 
tector, amplifier, and ave tube in ac/de 
radio receivers. Outlines 3 and 19, re- 


RCA RECEIVING 


)#ulput watts, 2.8. 


TUBE 


BEAM POWER AMPLIFIER 


lass lock-in type used as output amplifier 
in ares radio receivers. Outline 12, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Typical op- 
eration and ratings as class Ai amplifier: plate 
volts and grid-No.2 volts, 250 (300 max) ; plate 
dissipation, 7.5 watts; grid-No.2 dissipation, 1.5 
watts; grid-No.1 volts, -12.5; plate ma., 32; 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in ac/de radio receivers. Outline 12, OUTLINES 
SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec- 
trically identical with metal type 6SK7 and 
lock-in type 7A7. The application of this type 
is similar to that of metal type 12SK7. 


TWIN DIODE—HIGH-MU TRIODE 


Glass lock-in type used ~ + 
tector, amplifier, and ave tube in ac/dc radio 
receivers. Outline 12, OUTLINES SECTION. 


MANUAL 


14A5 


o.2 ma., 5.5; plate resistance, 70000 ohms; transconductance, 3000 umhos; load resistance, 7500 


14A7/ 
12B7 


spectively, OUTLINES SECTION. s8¢:lgsar-cr 
Heater volts (ac/dc), 12.6; amperes, 0.15. Except for heater rating, typ 
identical with metal type 6SQ7, and type 12SQ7-GT is identical with 


Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating and capacitances, this type is electrically 


14B6 


type 6SQ7-GT. 


12SR7 
12SR7-GT 


12Z3 


TWIN DIODE—MEDIUM-MU TRIODE 


Metal type 12SR7 and _ glass-octal type 
12SR7-GT used as combined detector, ampli- 
fier, and ave tube in ac/dc radio receivers. Out- 
lines 3 and 17, respectively, OUTLINES SEC- 
TION. Heater volts (ac/dc), 12.6; amperes, 
0.15. Except for heater rating, type 12SR7 is 
identical with type 6SR7, and type 12SR7-GT 
is electrically identical with type 6SR7 except 
for interelectrode capacitances. Both types are 
similar in performance to miniature type 6BF6. 


HALF-WAVE VACUUM RECTIFIER 


Glass type used in power supply of ac/de 
receivers. Outline 25, OUTLINES SECTION. 
Tube requires four-contact socket and may be 
mounted in any position. It is especially im- 
portant that this tube, like other power-han- 
dling tubes, should be adequately ventilated. 
Use of capacitor-input filter recommended in 
order to obtain as high a de output voltage as 


identical with lock-in type 7B6 and metal type 
6S8Q7. The application of this type is similar 
to that of metal type 12SQ7. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
ac/de radio receivers. Outline 12, OUTLINES 
SECTION. Tube requireslock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Except for 
heater rating and capacitances, this type is elec- 
trically identical with lock-in type 7TB8 and 
metal type 6A8. The application of this type is 
similar to that of glass-octal type 12A8-GT. 


SHARP-CUTOFF PENTODE 


Glass lock-in type used as rf amplifier and 
biased detector in ac/de radio receivers. Out- 
line 12, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 250 
(300 max); grid-No.2 volts, 100 max; plate dis- 
sipation; 1 maz watt; grid-No.2 dissipation, 0.1 


14B8 


14C7 


possible. Heater volts (ac/dc), 12.6; amperes, 0.3. Maximum ratings as half-wave rectifier: p 
plate volts, 700 max; peak plate ma., 330 max; de output ma., 55 max; peak heater-e 
350 max. With typical operating ac plate voltages of 117, 150, and 235 volts RMS, the mini 
effective plate-supply impedance required is 0, 30, and 75 ohms, respectively. 


» watt; grid No.1 volts, -3; grid No.3 connected to cathode at socket; plate resistance, — — 
Regohm:; transconductance, 1575 wmhos; plate ma., 2.2; grid-No.2 ma., a eae the limits o 
«imum ratings, this type is similar in performance to metal types 6SJ7 and . 


14A4 


MEDIUM-MU TRIODE 


Glass lock-in type used as detector, ampli- 
fier, or oscillator in ac/de radio receivers. Out- 
line 12, OUTLINES SECTION. Tube requires 
lock-in socket. Heater volts (ac/dc), 12.6; am- 
peres, 0.15. Except for heater rating and capa- 
citances, this type is electrically identical with 
lock-in type 7A4 and metal type 6J5. The appli- 
cation of this type is similar to that of glass-octal 
type 12J5-GT. 
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TWIN DIODE—MEDIUM-MU TRIODE 


Glass lock-in type used as epee 7 
amplifier, and ave tube in ac/de radio 
receivers, Outline 12, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts, 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7E6 and miniature type 6BF6. 
The application of this type is similar to that 
of metal type 12SR7. 
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14E6 


RCA 


14F7 


14H7 


1457 


14N7 


RECEIVING TUBE 


HIGH-MU TWIN TRIODE 


Glass lock-in type used as phase inverter 
or resistance-coupled amplifier in ac/de radio 
receivers. Outline 12, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7F7 and glass-octal type 6SL7-GT. 
The application of this type is similar to that 
of glass-octal type 12SL7-GT. 


REMOTE-CUTOFF PENTODE 


Glass lock-in type used as rf or if amplifier 
in ac/de radio receivers. Outline 12, OUT- 
LINES SECTION. Tube requireslock-in socket. 
Heater volts (ac/dc), 12.6; amperes, 0.15. Ex- 
cept for heater rating, this type is electrically 
identical with lock-in type TH7. The applica- 
tion of this type is similar to that of miniature 
type 12BA6. 


TRIODE—HEPTODE CONVERTER 


Glass lock-in type used as combined triode 
oscillator and heptode mixer in ac/de radio re- 
ceivers. Outline 12, OUTLINES SECTION. 
Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7J7. 


MEDIUM-MU TWIN TRIODE 


Glass lock-in type used as voltage ampli- PT> 


fier or phase inverter in ac/dc radio equipment. 
Outline 15, OUTLINES SECTION. Tube re- 
quires lock-in socket. Heater volts (ac/dc), 12.6; 
amperes, 0.3. Except for heater rating and 
capacitances, this type is electrically identical 
with lock-in type 7N7 and glass-octal type 
6SN7-GT. The application of this type is simi- 
lar to that of glass-octal type 12SN7-GT. 


PENTAGRID CONVERTER 


Glass lock-in type used as converter in 
ac/de radio receivers. Outline 12, OUTLINES 


RECEIVING TUBE MANUAL 


SHARP-CUTOFF PENTODE 


Glass type used as rf amplifier in battery- 
operated receivers. Outline 27, OUTLINES 
SECTION. Tube requires five-contact socket. 
Heater volts (dc), 2.0; amperes, 0.22. Typical 
operation as class Ai amplifier: plate volts, 185 
maz; grid-No.2 (screen) volts, 67.5 max; grid- 
No.1 volts, —1.5; plate ma., 1.85; grid-No.2 ma., 
0.3; plate resistance, 0.80 megohm; transcon- 
ductance, 750 wmhos. Thistype is used princi- 
pally for renewal purposes. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of battery- 
operated receivers. Outline 25, OUTLINES 
SECTION. Tube requires six-contact socket. 
Filament volts (de), 2.0; amperes, 0.26. Except 
for filament current, this type is electrically 
identical with type 1J6-G. Type 19 is used 


. principally for renewal purposes. 


POWER TRIODE 


Glass type used as output amplifier in dry- 
battery-operated receivers. Filament volts (de), 
3.3; amperes, 0.132. Characteristics as class Ai 
amplifier: plate volts, 135 maz; grid volts, 
—22.5; plate ma., 6.5; plate resistance, 6300 
ohms; amplification factor, 3.8; transconduc- 
tance, 525 umhos; load resistance, 6500 ohms; 
output mw., 110. This is a DISCONTINUED 
type listed for reference only. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier in dry-bat- 
tery-operated receivers. Outline 32, OUTLINES 
SECTION. Filament volts (dc), 3.3; amperes, 
0.182. Characteristics as class Ai amplifier: plate 
volts, 185 maz; grid-No.2 (screen) volts, 67.5 
max; grid-No.1 volts, -1.5; plate ma., 3.7; grid- 
No.2 ma., 1.3; plate resistance, 325000 ohms; 
transconductance, 500 wmhos. This is a DIS- 
CONTINUED type listed for reference only. 


SHARP-CUTOFF TETRODE 


Glass type used as rf amplifier or biased 
detector in ac-operated receivers. Outline 82, 
OUTLINES SECTION. Tube requires five- 
contact socket. Heater volts (ac/dc), 2.5; am- 
peres, 1.75. Typical operation and maximum 
ratings as class Ai amplifier: plate volts, 250 
(275 maz); grid-No.2 volts, 90 maz; grid-No.1 


] 4Q 7 SECTION. Tube requires lock-in socket. Heater 
volts (ac/dc), 12.6; amperes, 0.15. Exeept for 

heater ratings and capacitances, this type is 

electrically identical with metal type 6SA7 and 

lock-in type 7Q7. The application of this type 


volts, -3; plate resistance, 0.6 megohm; trans- 
fluctance, 1050 yzmhos; plate ma., 4; grid-No.2 ma., 1.7 max. This type is used principally for 
wal purposes. 


is similar to that of metal type 12SA7. © G) POWER PENTODE 
’ 
( Metal type 25A6 and glass-octal 
TWIN DIODE— type 25A6-GT are used in output stage 25 A6é 


. of ac/dc receivers. Outlines 6 and 17, 
i YG Dn respectively, OUTLINES SECTION. 25A6-GT 

5 G)sreye Tubes require octal socket and may 

AGT 63 be mounted in any position. Heater 

(s (ac/de), 25; amperes, 0.8. Maximum ratings as class A, amplifier: plate 
\s, 160; grid-No.2 volts, 135; plate dissipation, 5.8 watts; grid-No.2 dissipation, 
watts. Type 25A6-GT is a DISCONTINUED type listed for reference only: 
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REMOTE-CUTOFF PENTODE 


Glass lock-in type used as combined de- 


1 4R7 tector, amplifier, and ave tube in ac/de radio 
receivers. Outline 12, OUTLINES SECTION. 


Tube requires lock-in socket. Heater volts 
(ac/dc), 12.6; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
lock-in type 7R7. 
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RCA 


Typical. Operation: 


RECEIVING 


TUBE 


CLASS A, AMPLIFIER 


95 135 
Plater Voltages 006 cus hones cn see eee cw ee sines 

Grid-No.2 (Screen) Voltage. ..........+.se-e00- ee bd 
Grid-No.1 (Control-Grid) Voltage............-- -1 = 
Zero-Signal Plate Current...........----seeee> 20 

Zero-Signal Grid-No.2 Current. ........-.+++005 4 diode 
Plate Resistance. .... 1. sce e cece ces sen erenee 45000 str} 
Transconductance. ..........eseescreerewerces pes re 
Bond Pesistance. 5. 6 cece eee tor teeees 2 
Maximum-Signal Power Output........-.....-. 0.9 


25A7-GT 


umhos; load resistance, 4500 ohms; output watts, 0.77. Maximum ratings of rectifier unit) 


RECTIFIER—POWER PENTODE 


Glass octal type used as combined half- 
wave rectifier and power amplifier. Outline 17, 
OUTLINES SECTION. Heater volts (ac/dc), 
25; amperes, 0.3. Typical operation of pentode 
unit as class Ai amplifier: plate volts and grid- 
No.2 volts, 100 (117 max); grid-No.1 volts, -15; 
plate ma., 20.5; grid-No.2 ma., 4; plate resist- 
ance, 50000 ohms, transconductance, 1800 


MAN 


RCA 


oO 
Ny 
fa) 


y be mounted in 


RECEIVING 


TUBE 


BEAM POWER AMPLIFIER 


Glass octal type used as output amplifier 
Outline 28, OUTLINES SECTION. Heater 
volts (ac/dc), 25; amperes, 0.8. Refer to type 
6Y6-G for typical operation as a class A; am- 
plifier. This is a DISCONTINUED type listed 
for reference only. 


BEAM POWER AMPLIFIER 


Metal type 25L6 and glass-octal 
type 25L6-GT are used in output stage 
of ac/de receivers. Outlines 6 and 17, 
respectively, OUTLINES SECTION. 
These tubes require octal sockets and 


MANUAL 


25C6-G 


25L6 
25L6-GT 


any position. Heater volts (ac/dc), 25; amperes, 0.3. For 


plate volts, 350; peak plate ma., 450; de output ma., 75; peak heater-cathode volts, 


simum ratings and typical operation, refer to type 50L6-GT. Refer to miniature 
DISCONTINUED type listed for reference only. 


¥pe 50B5 for curves, installation, and application information, but take into 
sideration the differences in heater ratings. 


25AC5-GT 


25B5 


25B6-G 


25B8-GT 


i hos, —41. Trio 

ductance, 2000 umhos, grid-No.1 volts for transconductance of 2 umhos, - 
“volts, 100; grid volts, —1; plate ma., 0.6; amplification factor, 112; plate resistance, 7) 0 
ductance, 1500 wmhes. This is a DISCONTINUED type listed for reference only. 


HIGH-MU POWER TRIODE 


Glass octal type used in output stage of 
ac/dc receivers. Outline 17, OUTLINES SEC- 
“TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Maximum ratings: plate volts, 180 maz; plate 
dissipation, 10 max watts. This is a DISCON- 
TINUED type listed for reference only. 


DIRECT-COUPLED 
POWER AMPLIFIER 


Glass type used.as class Ai power amplifier. 
One triode, the driver, is directly connected 
within the tube to the second, or output, triode. 
Heater volts (ac/dc), 25; amperes, 0.3. Maxi- 
mum ratings and characteristics are the same as 
for type 25N6-G. This is a DISCONTINUED 
type listed for reference only. 


POWER PENTODE 


Glass octal type used in output stage of 
ac/dc receivers. Outline 28, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; amperes, 0.3. 
Typical operation as class A: amplifier: plate 
volts, 200 max; grid-No.2 volts, 135 max; grid- 
No.1 volts, -23; plate ma., 62; grid-No.2 ma., 
1.8; plate resistance, 18000 ohms; transcon- 
ductance, 5000 umhos; load resistance, 2500 
ohms; output watts, 7.1. This is a DISCON- 
TINUED type listed for reference only. 


TRIODE—PENTODE 


Glass octal type used as amplifier. High- 
mu triode unit and remote-cutoff pentode unit 
are independent. Outline 17, OUTLINES SEC- 
TION. Heater volts (ac/dc), 25; amperes, 0.15. 
Typical operation of pentode unit as class Ai 
amplifier: plate volts and grid-No.2 volts, 100; 
grid-No.1 volts, -3; plate ma., 7.6; grid-No.2 
ma., 2; plate resistance, 185000 ohms; transcon- 
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a 


DIRECT-COUPLED TWIN 
POWER AMPLIFIER 


Glass octal type used as class Ai power am- 
plifier. One triode, the driver, is directly con- 
nected within the tube to the setond, or output, 
triode. Heater volts (ac/de), 25; amperes, 0.3. 
Characteristics as class A: amplifier—input 
triode: plate volts, 100 (180 max); grid volts, 0; 
peak af grid volts, 29.7; plate ma., 5.8. Output 
triode: plate volts, 180 max; plate ma., 46; load 
resistance, 4000 ohms; output watts, 3.8. This 
is a DISCONTINUED type listed for refer- 
ence only. 


VACUUM RECTIFIER-DOUBLER 


Glass type used as half-wave rectifier or 
voltage doubler in ac/de receivers. Outline 25, 
OUTLINES SECTION. Heater volts (ac/de), 
25; amperes, 0.3. Maximum ratings: peak in- 
verse plate volts, 700; peak plate ma. per plate, 
450; peak heater-cathode volts, 350; de output 
ma. per plate, 75. This is a DISCONTINUED 
type listed for reference only. 


VACUUM RECTIFIER-DOUBLER 


Glass type used as half-wave rec- 
tifier or voltage doubler in ac/dc re- 
ceivers. For voltage-doubler consider- 
ations, refer to ELECTRON TUBE 
APPLICATIONS SECTION. Outline 
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25N6-G 


25Y5 


25Z5 


OUTLINES SECTION. Tube requires six-contact socket and may be mounted 
ny position. Heater volts (ac/dc), 25; amperes, 0.3. This type is electrically 
tical with metal type 25Z6. 


RECEIVING TUBE MANU 


RCA RCA RECEIVING TUBE MANUAL 


MEDIUM-MU TRIODE 


Glass type used as rf voltage amplifier in 
ac-operated receivers. Outline 29, OUTLINES 26 
SECTION. Tube requires four-contact socket. 
Filament volts (ac/dc), 1.5; amperes, 1.95. This 
type is used principally for renewal purposes. 


VACUUM RECTIFIER-DOUBLER 
25Z6 Metal type 25Z6 and glass-octal 

2 5 Z 6 GT type 25Z6-GT used as half-wave rec- 
O= tifiers or voltage-doublers in ac/de re- 
ceivers. These types are used partic- 


ularly in ‘transformerless” receivers 2a 
of either the ac/dc type or the voltage- RC2526-G7 


n@) 


CLASS A; AMPLIFIER 


doubler type. Outlines 6 and 17, respectively, OUTLINES SECTION. 90 135 180 volts 
quire octal socket and may be mounted in any position. ve a3 43 Su 
HEATER VOLTAGE (AC/DC) ........0..00 0000s DEAR ae oo ae 25 8900 = 7600 = 7800 ohms 
SEMA EMI SB fay ca ng ila vi aneian: Avlod cared dae awk mele eee 0.3 935 1100 1150 umhos 

F 2.9 5.5 6.2 ma 
Maximum Ratings: HALF-WAVE RECTIFIER 
PRARENVEROE PEATE VOLTAGE «oh 6h Sek occa Sai vldek pas cdee sil 700 
PRAT LATS CURRENT PER PLATB. i. oo 5 50 costes ave nes os sew burmentuk 450 na MEDIUM-MU TRIODE 
IG OUNrOr CURRENT PUR PLATE. 56 0666s cu oc cdee deed ustiecercce'vee 75 max Glass type used as voltage amplifier or de- 
PRA MMATER-CATHODE VODTAGE: 3)... 5.5.5.0 6.cscaesecsccsSeceleess 350 max tector in ac-operated receivers. Outline 25, 

OUTLINES SECTION. Tube requires five- 27 


Typical Operation (Capacitor-Input Filter):° 
(Unless otherwise indicated, values are for both plates in parallel. ) 


contact socket. Heater volts (ac/dc), 2.5; am- 
peres, 1.75. This type is used principally for 


AC Plate-Supply Voltage per Plate (RMS)...... 117 150 235 renewal purposes. 
Wucersbnput Capacitor, 6... 6. i aa Piasdies des 16 16 16 
a Effective Plate-Supply Impedance per 
Lo AR Serene. ae 15 40 100 Thoracteristics: CLASS A; AMPLIFIER 
DC Output Current per Plate.........---. ses 5 75 75 hits. 
DC Output Voltage At Input to Filter (Approx.): Ot Volta ssa volts Max)............-+. sees Me 196 Py: a ve 
At half-load current (75 ma.)............04- 115 - 255 Miblification MBCEOE 05. .cvicd deco Mikes sidbowtes me 9 9 9 9 
At full-load current (150 ma.)............004 80 - 200 ib Registatiog:. 02 «.cs-cagete yetornens deals Weealeen 11000 9000 9000 9250 ohms 
Voltage Regulation (Approx.);: $# =e #####  # =. | \<[EVAnsconductance. ..... 0.0: cece eee e een e eres 820 1000 1000 975 umbos 
Half-load to full-load current............... 35 - 55 PUSTOME iS 0.8 os os Sins ash. te Sige Ae 6 ie nine whine 2.7 4.5 5.0 5.2 ma 
Maximum Ratings: VOLTAGE DOUBLER 
(Same as for Half-Wave Rectifier.) é MEDIUM-MU TRIODE 
Typical Operation: Half-Wave Full-Wave (3) Glass type used as voltage amplifier or de- 
AC Plate-Supply Voltage per Plate (RMS)................. 117 117 tector in battery-operated receivers. Outline 25, 
Wilter-Input Capacitor (Each)... 02... ...cec ssc c sete seceas 16 16 OUTLINES SECTION, Tube requires four- 
tei a Plate-Supply Impedance per Platet..... 30 15 ee. a: aie aK! chi ean 2.0; am- 30 
EMER CMEMEMIIED. «. S00 sires, ageing ree tta ale <x 2 os Wey eieis.e «eo aisaree 75 75 YS peres, 0.06. Except for interelectrode capaci- 
° In half-wave rectifier service, the two units may be used separately or in parallel. (1) (+) tances, this type is electrically identical with 
+t When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plat 4 glass-octal type 1H4-G. Type 30 is used princi- 
iupedence than the minimum value shown to limit the peak plate current to the rated value, pally for renewal purposes. 
OPERATION CHARACTERISTICS PI 
HALE WAVE RECTIFIER OP FULL WAVE VOL TAGE GOUBLER® POWER TRIODE 
ids Es ay weg BAe TYPE 25Z6-GT Pp sc Glass type used in output stage of battery- 
TNPUTIMPED- (2) (3) operated receivers. Outline 25, OUTLINES 
INPUT VOLTS SECTION. Tube requires four-contact socket. 
(hms) Filament volts (de), 2.0; amperes, 0.13. Typical 3] 
operation as class A: amplifier: plate volts, 180 
ates bane max; grid volts, —80; plate ma., 12.3; plate re- 
ee TuPEDANCE 320) 6,20 sistance, 3600 ohms; amplification factor, 3.8; 
‘ F transconductance, 1050 umhos; load resistance, 


5700 ohms; output watts, 0.375. This type is 
used principally for renewal purposes. 


SHARP-CUTOFF TETRODE 


S2 Glass type used as rf amplifier or biased 
(3) detector in battery-operated receivers. Outline 
32, OUTLINES SECTION. Tube requires four- 7 y) 


contact socket. Filament volts (dc), 2.0; amperes, 


DC OUTPUT VOLTS AT INPUT TO FILTER 
DC OUTPUT VOLTS AT INPUT TO FILTER 


Gr 
SS 
0.06. Typical operation as class Ai amplifier: 
& plate volts, 180 maz; grid-No.2 ma., 0.4 maz; 
(") («) plate resistance, greater than 1 megohm; plate 
F F ma., 1.7; transconductance, 650 umhos. This 
type is used principally for renewal purposes. 
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e a0 BO 120 160 ° 
DC LOAD MILLIAMPERES DC LOAD MILLIAMPERES 
92CM-4558T2 92CM- 455772 
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RCA RECEIVING TUBE MANU RCA RECEIVING TUBE MANUAL 


B BBTER VOLIGHAG/DO)S o.n1s oid sxlase ewes 5 dasha cde clee ane ON x 35 volts 

RECTIFIER—BEAM POWER R CURBBBE ass sc hts inp bteca oy coat aaiewae areas ice ooete satel ane 0.15 ampere 
AMPLIFIER t INTERELECTRODE CAPACITANCES (Approx.):* 

Glass octal type used as combined half- Revid Note Paes Stor sc wh ah eee tT wi, cane mba ae mae. ails noes 0.4 put 

wave rectifier and output amplifier in ac/de BAPUt... 5G. Ce hws oye Moure. rele ane Sens al ane ae On ee sats 7 19 put 


2L7 GT receivers. Outline 17, OUTLINES SECTION. Output } 6.5 wut 
3 “cd Tube requires octal socket. Heater volts (ac/dc), w@ SX With no external shield. 
32.5; amperes, 0.3. Maximum ratings for rec- 
tifier unit: ac plate volts (RMS), 125; de output O™ ximum Ratings: CLASS A, AMPLIFIER 
ma., 60. Typical operation of beam power unit o BOD VOLTAGES cenrdsitu teas mere seeae dhe ratrataene ce Sesion a 117 max volts 
as class Ai amplifier: plate and grid-No.2 volts, IN 0.2 (SCREEN) VOLTAGE. .........0..0.sceee seus ss 117 max volts 
90; grid-No.1 volts, —7; plate ma., 27; grid-No.2 ma., 2; plate resistance, 17000 ohms; transcom Ms DIsdeMEON teu fs). et es beeen xe 4/5 was watts 
4800 umhos; load resistance, 2600 ohms; maximum-signal output watts, 1.0. This type is ¥ SN 0.2: Ree RNGneE ¢.. dicta eta aang a ee ANetianatas cd 1.0 max watt 
pally for renewal purposes. Gi 4 HeaTER-CATHODE VOLTAGE: 
Ileater negative with respect to cathode......... rata law 4:i:$-4,5 widwte eee 150 max volts 
¥ POWER PENTODE @) Ileater positive with respect to cathode. .........0..e005 ov ececeseees 150 max volts 
Glass type used in output stage of battery- . 3 
operated receivers. Outline 29, OUTLINES pical Operation: 
SECTION. Tube requires five-contact socket. Day 
3 3 Filament volts (dc), 2.0; amperes, 0.26. Typical | : " Mee 0 SIDE Mahi bod ORAS a Shed sgh hick a Pia aalared SUIWaieisin. dma ae > ey bers 
operation as class A: amplifier: plate and grid- " Nol (Control-Grid) Voltage oe Or a oe ee ee 3 1.5 atta 
No.2 volts, 180 max; grid-No.1 volts, -18; plate kA F GHiienWoldeen et ee 7 5 oot 
PatNae CHANG.) ane, hSViplate: resistance: - ‘ * oo aha on id SF Lares com Dhaba iea i am Bh RS RC OTE Pe “ 
55000 ohms; transconductance, 1750 »mhos; Bignal Piste n amen tio 5 piss. stesso easaatsosa.t8 40s oat a ee 
~ : AB SepNUIN-SiCMR TE ave OUT DONY, «65 a. any eth iy toe sees s Bak exe omismeye 41 ma 
load resistance, 6000 ohms; output watts, 1.4. This type is used principally for renewal purpo S.Sional Grid-No.2 Current (Approx: Sprit Parrett te leetoy eas. 3 pe 
#simum-Signal Grid-No.2 Current (Approx.)......... 7 ‘ ma 
iaconductance 5800 pmhos 
REMOTE-CUTOFF PENTODE eNO oat SEA ne Sis See Sar eo oh 2500 ohms 
Glass type used as rf or if amplifier in bat- tal Harmonic Distortion 10 per cent 
tery-operated radio receivers, particularly those «sirnum-Signal Power Output a 1.5 watts 


34 employing ave. Outline 32, OUTLINES SEC- 
TION. Tube requires four-contact socket. Fila- 
ment volts (de), 2.0; amperes, 0.06. Character- 
istics as class Ai amplifier: plate volts, 180 max; Oo 
grid-No.2 volts, 67.5 max; grid-No.1 volts, -3 Ft 
min; plate ma.; 2.8; grid-No.2 ma., 1.0; plate 
resistance, 1.0 megohm; transconductance, 620 umhos; transconductance at grid-No.1 bina 
volts, 15 umhos. This type is used principally for renewal purposes. 


INSTALLATION AND APPLICATION 


Type 35B5 requires miniature seven-contact socket and may be mounted in 
iy position. Outline 13, OUTLINES SECTION. 


The 35-volt heater is designed to operate under the normal conditions of line- 
tage variation without materially affecting the performance or serviceability 
(he 35B5. For operation of the 35B5 in series with other types having 0.15- . 
\pere rating, the current in the heater circuit should be adjusted to 0.15 ampere 
the normal supply voltage. 


2 
REMOTE-CUTOFF TETRODE (3) 


-y 


H 


Glass type used as rf or if amplifier in ac 

receivers. Outline 32, OUTLINES SECTION. 

3 5 Tube requires five-contact socket. Heater volts 
(ac/dc), 2.5; amperes, 1.75. Characteristics as 

class Ai amplifier: plate volts, 250 (275 max); 

grid-No.2 volts, 90 maz; grid-No.1 volts, -3 

min; plate ma., 6.5; grid-No.2 ma., 2.5; trans- 

conductance, 1050 zmhos; transconductance at 

grid-No.1 bias of —40 volts, 15 wmhos. This type is used principally for renewal pure 


tomo 


In a series-heater circuit of the «de power line’ type employing several 0.15- 
jnpere types and one or two 35B5’s, the heater(s) of the 35B5(’s) should be placed 
the positive side of the line. Under these conditions, heater-cathode voltage of 
je 85B5 must not exceed the value given under maximum ratings. In a series- 
iter circuit of the “universal” type employing rectifier tube 835W4, one or two 
85's and several 0.15-ampere types, it is recommended that the heater(s) of the 
/15(s), be placed in the circuit so that the higher values of heater-cathode bias 
\| be impressed on the 35B5(’s) rather than on the other 0.15-ampere types. 
This is accomplished by arranging the 35B5('s) on the side of the supply line which 
connected to the cathode of the rectifier, i.e., the positive terminal of the rec- 
Wied voltage supply. Between this side of the line and the 35B5(’ 8), any necessary 
6S \ixiliary resistance and the heater of the 35W4 are connected in series. 


As a power amplifier (class A,), the 35B5 is recommended for use either singly 
in push-pull combination in the power-output stage of “ac/dc” receivers. The 
perating values shown under typical operation have been determined on the basis 

at grid current does not flow during any part of the input cycle. The type of 
put coupling used should not introduce too much resistance in the grid circuit. 
funsformer- or impedance-coupling devices are recommended. 


When the tube is operated at maximum rated conditions, the grid circuit 
ould have a de resistance not higher than 0.1 megohm for fixed bias; for higher 
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BEAM POWER AMPLIFIER 


\ 
Glass lock-in type used in output stage of : 
3 5 A 5 ac/de receivers. Outline 15, OUTLINES SEC- oH 
TION. Tube requires lock-in socket. Heater (2) 
volts (ac/de), 35; amperes, 0.15. For ratings, F 
and curves, refer to glass-octal type 35L6-GT. 


BEAM POWER AMPLIFIER 


Miniature type used in output 
3 5 R 5 stage of compact, ac/dc radio receivers. 


. Because of its high power sensitivity 
at plate and screen voltages available 
in ac/dc receivers, it is capable of pro- 

viding a relatively high power output. Within its maximum ratings, type | 
equivalent in performance to glass-octal type 35L6-GT. 
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RCA RECEIVING TUBE MANU RCA RECEIVING TUBE MANUAL 


values, cathode bias is required. With cathode bias, the grid circuit may 
resistance as high as, but not higher than, 0.5 megohm. 


HALF-WAVE VACUUM 
RECTIFIER 


Miniature type used in power sup- 4 5 WwW 4 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


Tee CLT TT fy ee ee 
Bee ak = performance to glass-octal type 
4 15 £05 | | 35Z5-GT. The heater is provided with 
ri a tap for operation of a panel lamp. 
z 
a 
2 
S78 WATER VOLTAGE (AC/DC): ‘ * oe 
o WNTIRE HEATER (PINS 3 AND 4).......... Ce re 35 82 volts 
y PANEL LAMP SECTION (PINS 4 AND 6)...... 0.0 cee eeeeee 7.5 5.5 volts 
g MAreR CURRENT: 
© 50) BOT WRENGEING OD AMD) 545 vs vices eledese ccs creavecnes 0.15 - ampere 
S BRIWEEN PRR SAND GC. oo ea ccc ewstacwesciee wen - 0.15 ampere 
6 Without panel lamp. ** With No.40 or No.47 panel lamp. 
A 
o 
w 
< ximum Ratings: HALF-WAVE RECTIFIER 
a i. INVERSE: PLATE ¥ OLPAG He Sig's) 2 sich Eee ete ce PER Aeeweae: 330 max volts. 
i etn en eo Onn Ce ee hace ho See Sais weeserues 600 max ma 
6 ) OureUT CURRENT: 
No-Shunting Resistor.....30isccescoes peware- ste 60 max ma. 
With Panel Lamp and { Bhintine Rowishons cic... 5s sadie's cetean a Rieke 3 90 max ma 
a ithoutaseeleinenys ct es no tule cae ee te ao giee ware Boreas wietnn.s ae 100 max ma 
NwL-LAMP-SECTION VOLTAGE (RMS): ° 
BEAM POWER AMPLIFIER erhen Panetttsarar: Neues. ; gsMisine yates v vise Talos. he suede ee ee eases 15 max volts 
‘  HBATER-CATHODE VOLTAGE: 
Glass octal type used in output Ileater negative with respect to cathode........cccceeceeceescvebecce 330 max volts 
35 L6-GT stage of ac/dc radio receivers. Out- Heater positive with respect to cathode.......+.... diese a 5(9'elpehas is 330 maz volts 
line 17, OUTLINES SECTION. Tube ~ 
requires octal socket and may be Hypical Operation with Panel Lamp:t 
mounted in any position. Refer to Ne {) Plate-Supply Voltage (RMS)............05 andy a 112 TE ee volts 
miniature type 35B5 for installation, application information, and curv Ntor-Input Capacitor... ... 1. sees sence seeseeees 40 40 40 40 af 
itimum Total Effective Plate-Supply 
BI POCAHCE eps eire ect cede arty vie ese e onmrsmys yond Se 15 15 15 ohms 
HIBANER VOUTAGE (AC/DC)... 6.6.1. e eee eee sete eee ne eens neat 35 \wl-Lamp Shunting Resistor aineaieeaeh eee SOG tbo On ohms 
HEATER CURRENT..................--.2200005. PaMale k oatedne weak 0.15 OU tilt Geren yogis se ga ts abriRam tna ee Lae Meee 60 70 80 90 ma 
“DIRECT INTERELECTRODE CAPACITANCES (Approx.): ‘0.40 or No.47 panel lamp used in circuit given below with capacitor-input filter. cf e 
WONTON. ba tie neg ace sis ome wi elaine debe + t0 ee Pee Setar 0.8 
ERT Nash eres he RT Ren ee ns Si Piss cyte ue cameo ln § 13 
Output.......... Bel SoOG 23-2 BRD OA A ens seria aannh ate tracery te. 9.5 pical Operation without Panel Lamp: 
° With no external shield. © Plate-Supply Voltage (RMS). .......0..ceesceseeeeeeeees ee 3s eae 117 volts 
- Aree Bae] n DU EPA DR OISOP os no 5 5 cis kta tiem ext oepntia te Ue Hd Sk «dia eee os esata as “40 me 
Maximum Ratings: CLASS A, AMPLIFIER iiimum Total Effective Plate-Supply Impedance... ...........00005 ne 15 ohms. 
Pea EM IMAL Sc tee gts A aL gets. Sede FE +o Fe amie etme ote d nt Vela 6 200 max BOutput Meer. sete ee lee ay seh teed ssmiee ep eeenee Rees 100 ma 
ARID-N Ose (BORDEN) VOLTAGE. 006... ees team eee eeetNileeca teak 117 max Output Voltage at Input to Filter (Approx.): 
EMER UEBIFATION Nel00 0) o555 5 a noone so aia bie sf biel tiv bie oP Sia vio ae Raia SSE o 8.5 max At half-load current (50 ma.). 2. 6....6cscceecececnsenes musvegniese, tee 140 volts 
GREDDUG SIRS ATION 0 5 ra iess winicie 51s sie st nie oseie Ca eebaidis eae spade cum eiee ae 1.0 max Bt full-Wgadtdeerent (ROC rE) oi. dai sicwas sid. ayes's ole cdiocnd worst alals eta 120 volts 
PEAK HEaTER-CATHODE VOLTAGE: witage Regulation (Approx.): 
Heater negative with respect to cathode.............. 00... e secu eeeee 90 max Half-load to full-load current. ...........cesceeseceenes sais winla dletnsie 20 volts 
Heater positive with respect to cathode. ............. cc cee cee cee ceee 90 max 
Typical Operation: 
RUE CES 0, fc se his te 14 tees a Sie wal aoe 110 200 INSTALLATION AND APPLICATION 
Grid-No.2 Voltage 110 110 
pole Scene gg sen gaia png eee aa aes Shah e at % Tube requires miniature seven-contact socket and may be mounted in any 
Zero-Signal Plate Current... .........0.cccececcceccucuves 40 41 wition. Outline 18, OUTLINES SECTION. For heater considerations, refer to : 
Maximum-Signal Plate Current. 0. ci eee cece eceee ee 41 44 iniature type 35B5. 
Zero-Signal Grid-No.2 Current (Approx.)...........0eeee0e8 3 2 J : 
Maximum-Signal Grid-No.2 Current (Approx.)..........0...5 7 1 With the panel lamp connected as shown in the diagram, the drop across R 
as Sean, Benen tener eee teen eee eee gee oa \1 all heaters (with panel lamp) should equal 117 volts at 0.15 ampere. The 
Mina to yt ee ae AG hE wae re, unting resistor Rs is required when de output current exceeds 60 milliamperes. 
‘Total Harmonic Distortion...............0..ss0.c cs eeu 3 10 10 t de output of 70 milliamperes, an 800-ohm resistor (maz) is required; for 80 
Maximum-Signal Power Output...........0..c0eceeeeeeees 1.5 3:3 ‘ \lliamperes, 400 ohms (maz); for 90 milliamperes, 250 ohms (maz). 


171 


RCA RECEIVING TUBE MANU 
OPERATION CHARACTERISTICS 
HALF-WAVE RECTIFIER TYPE 


TYPE 35W4 


E¢=35 VOLTS BETWEEN PINS N23 & 
N24 (NO TAP CONNECTION) 


PLATE VOLTS=I1I7RMS 


OTAL EFFECTIVE PLATE-SUPPLY 
IMPEDANCE =15 OHMS 


C=CAPACITOR INPUT TO FILTER 


OTHER 
HEATERS 


OROP ACROSS R AND ALL HEATERS (wiTl 
PANEL LAMP ) SHOULD EQUAL 117 VOLTS 
0.15 AMPERE. Rg= SHUNTING RESISTOR 
REQUIRED WHEN DC OUTPUT CURRE 
EXCEEDS 60 MILLIAMPERES ' 


DC OUTPUT VOLTS AT INPUT TO FILTER 


25.50 75. 10 
LOAD MILLIAMPERE S 
_, 92CM-66IST 


HALF-WAVE VACUUM RECTIFIER 


Glass lock-in type used in power supply 
of ac/de receivers. The heater is provided with 
tap for the operation of a panel lamp. Outline 
15, OUTLINES SECTION. Tube requires lock- 
in socket. Heater volts (ac/dc), 35; amperes, 
0.15. For maximum ratings, refer to glass-octal 

aa type 35Z5-GT. For typical operation and 
curves, refer to miniature type 35W4. 


35Y4 


HALF-WAVE VACUUM RECTIFIER 


Glass lock-in ae used in power supply of 
ac/dc receivers. Outline 15, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 35; amperes, 0.15. For maximum 
ratings and typical operation, refer to glass- 
octal type 35Z5-GT without panel lamp. 


35Z3 a 


@) 
OR 
@) 


(! 

I 

(: 
se 


HALF-WAVE VACUUM RECTIFIER 


Glass octal type used in power supply of 
ac/dc receivers. Outline 17, OUTLINES SEC- 
TION. Tube requires octal socket. Heater volts 
(ac/dc), 35; amperes, 0.15. For maximum ratings 
and typical operation, refer to glass-octal type 
85Z5-GT without panel lamp. 


(4) 
NC 
P 
5 
NC 
35Z4-GT 
o 
ne 
FULL-WAVE VACUUM 
RECTIFIER 


Glass octal type used in power 
supply of ac/dc receivers. The heater 
is provided with a tap for operation 
of a panel lamp. Outline 17, OUT- 
LINES SECTION. Tube requires 
octal socket and may be mounted in any position. For installation and ap 
considerations, refer to miniature type 35W4. ( 
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-35Z5-GT 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or de- 
tector in radio receivers. Outline 25, OUT- 
LINES SECTION. Tube requires five-contact 
socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics as class Ai amplifier: plate volts, 
250 max; grid volts, -18; plate ma., 7.5; plate 
resistance, 8400 ohms; amplification factor, 9.2; 
transconductance, 1100 ymhos. This type is 
used principally for renewal purposes. 


POWER PENTODE 


Glass type used in output stage of radio 
receivers. Outline 27, OUTLINES SECTION. 
Tube requires five-contact socket. Heater volts 
(ac/de), 6.3; amperes, 0.8. Characteristics as 
class Ai amplifier: plate and grid-No.2 volts, 250 
max; grid-No.1 volts, -25; plate ma., 22; grid- 
No.2 ma., 3.8; plate resistance, 0.1 megohm; 
transconductance, 1200 umhos; load resistance, 
10000 ohms; output watts, 2.5. This type is used 
principally for renewal purposes. 
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RCA RECEIVING TUBE MANUAL 
WATER VOLTAGE (AC/DC): * *e 
INTIRE HEATER (PINS 2 AND 7)... ......22.00 0s eeseeeee 35 32 volts 
PANEL LAMP SECTION (PINS 2 AND 8).........--00. 0000s 7.5 5.5 volts 
MATER CURRENT: 
cE Re ee eee Ieee 0.15 - ampere 
BRT W EEG ad OPO 9 6 ivr tall o Powis cGeles ee ss ee ectee = 0.15 ampere 
Without panel lamp. %** With No.40 or No. 47 panel lamp. 
“iximum Ratings: HALF-WAVE RECTIFIER 
AK INVERSE PLATE VOLTAGE 700 max volts 
AK PLATE CURRENT......... 600 max ma 
’ OuTPUT CURRENT: ibd dis “ a 
7 io Swanting Remstor,.....25.. oc. SAA max ma 
With Panel Lamp and { Shunting Resistor, <5 003.59 aes oes dar 90 max ma 
PW ithow$ Seesmele RRND el ce ote died ult Gio 915s bles ed a Lae ew poe sine. eee Ole 100 max ma 
ANwL-LAMP-SECTION VOLTAGE (RMS): 
When Panel Lamp Pane... c:.< ices cc a ttee-s tne oles epee tds as cee ome es 15 max volts 
AK HEATER-CATHODE VOLTAGE: 
Heater-negative with respect to cathode. ..........:. eee cree creer cree 330 max volts 
Heater positive with respect to cathode... ....... eee cece errr eee eee 330 max volts 
pical Operation with Panel Lamp:t 
{ Plate-Supply Voltage (RMS) : 317. 1G 2 RAT: 227 BES volts 
Miter-Input Capacitor........... 40 40 40 40 40 uf 
jnimum Total Effective Plate-Supply Impedance..... 15 15 15 15 100 ohms 
nol-Lamp Shunting Resistor. ........).....-0+--eee: - 300 150 100 - ohms 
mu Output Current... 6.2... cee eee eet ee eee 60 70 ~—=«80 90 60 ma 
1 No.40 or No.47 panel lamp used in circuit with capacitor-input filter given under type 35W4,. 
ypical Operation without Panel Lamp: 
i) Plate-Supply Voltage (RMS). ...... 0... eee ee eee cere 117 235 volts 
itor-Input Capacitor..............-. 0d er oe 40 40 pf 
inimum Total Effective Plate-Supply Impedance.......... 15 100 ohms 
HU Output Current. . ‘vaore S ent yo) (ake aaa, 100 100 ma 
WW) Output Voltage at Input to Filter (Approx.): 
At half-load current (50 ma.).. 2.0.6... cece eee ee eee 140 280 volts 
At full-load current (100 ma.)..........-205 eee eee eee 120 235 volts 
Voltage Regulation (Approx.): 
Half-load to full-load current. .........:5 see e eee renee 20 45 volts 
G2 
SHARP-CUTOFF TETRODE 
Glass type used as rf or if amplifier or as 
biased or grid-resistor detector in radio receiv- 
ers. Outline 27, OUTLINES SECTION. Tube 36 
requires five-contact socket. Heater volts 
(ac/de), 6.3; amperes, 0.8. Characteristics as 
class Ai amplifier: plate volts, 250 maz; grid- 
ea H No.2 volts, 90 max; grid-No.1 volts, -3; plate 
ma., 3.2; grid-No.2 ma., 1.7 maz; plate resist- 
yoo, 0.55 megohm; transconductance, 1080 umhos. This type is used principally for renewal purposes. 


39/44 


eg: " 
ohm; transconductance, 1050 zmhos; transconductance at grid-No.1 bias of —42.5 volts, 2 


RECEIVING TUBE 


REMOTE-CUTOFF PENTODE 


Glass type used as rf or if araplifier in radio 
receivers, particularly those employing ave. 
Outline 27, OUTLINES SECTION. Tube re- 
quires five-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. Characteristics as class Ai am- 
plifier: plate volts, 250 maz; grid-No.2 volts, 90 
max; grid-No.1 volts, -3 min; plate ma., 5.8; 
grid-No.2 ma., 1.4; plate resistance, 1.0 meg- 


type is used principally for renewal purposes. 
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45 


MEDIUM-MU TRIODE 


Glass type used as resistance-coupled or 
impedance-coupled amplifier in battery-oper- 
ated receivers. Outline 29, OUTLINES SEC- 
TION. Filament volts (dc), 5; amperes, 0.25. 
Characteristics as class Ai amplifier: plate-sup- 
ply volts, 180; load resistance, 250000 ohms; 
grid volts, -3; plate ma., 0.2; plate resistance, 
150000 ohms; amplification factor, 30; trans- 
conductance, 200 pmhos. This is a DISCON- 
TINUED type listed for reference only. 


POWER PENTODE 


Glass type used in output stage 
of radio receivers. Outline 25, OUT- 
LINES SECTION. Tube requires six- 
contact socket. Heater volts (ac/dc), 
6.8; amperes, 0.4. This type is elec- 
trically identical with type 6K6-GT. 


POWER PENTODE 


Glass type used in audio output 
stage of ave receivers. Outline 29, 
OUTLINES SECTION. Tube _re- 
quires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.7. This type is 
electrically identical with type 6F6. 


POWER PENTODE 


Glass type used in audio output 
stage of ac/dc receivers. Outline 29, 
OUTLINESSECTION. Tuberequires 
six-contact socket. Heater volts 
(ac/dc), 25; amperes, 0.3. This type 
is electrically identical with type 25A6. 


POWER TRIODE 


Glass type used in output stage 
of radio receivers. Outline 29, OUT- 
LINES SECTION. Tube requires four- 
contact socket and should be mounted 
in vertical position. Horizontal oper- 
ation is permissible if pins 1 and 4 
are in vertical plane. 
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RCA RECEIVING TUBE MANUAL 
SMENT VOULPAGRAAG/DO). 5. > sicidsis cle > Wales. sie Ride ae oie eat a aia ss ste/oc0, 0 2.5 volts 
MENT CURRENT 1.5 amperes 
pical Operation: CLASS A; AMPLIFIER 
Male Voltage (275 volts max) ..........eeseeeee 180 250 275 volts 
Be Voltamor ter cates an via ees Cae aah sete ahs -81.5 —50 —56 volts 
mpode-Bissiiroeintors «5.4929 2.04 4 4 ihe eh Se te J 1020 1470 1550 ohms 
em CULPanitis siistre a sis ne chiotnnicig 4 SSNPS 31 34 36 ma 
Mame FROMISGRER CER tts 5. 0%cie ie ieira ols a s\ainies eis te: Capisivie oe 1650 1610 1700 ohms 
Bn fica tim TEROCOe 65, 5) e< ay 0cg'e sie oie Seuss, #0 wiateusiy 3.5 3.5 3.5 
BROOD GUCCERES 55058. 3 iis os see ate sales a oo sigelels 2125 2175 2050 umhos 
m ROSIBtERCOT. palais saree ors tase eee’ 2700 3900 4600 ohms 


mustorted Power Output. '..2.- 5.56 sie.s isis Sim dels 0.825 1. Sn eae . watts 
‘irid volts measured from mid-point of ac-operated filament. Cathode bias is advisable in all cases; 


julred if grid-coupling resistor (maz value of 1.0 megohm) is used. 
PUSH-PULL CLASS AB, AMPLIFIER 
pical Operation (Values are for two tubes): Fixed Bias Cathode Bias 
ee Voltage (27a: VOlie Maz). Fae. s.s.p.0b WO aca ee cn tes 275 275 volts 


en V OLRM as eae ota 5/5. va Pe Solan ays arti be PaO es Ta ye wb -68 volts 
thode-Bias Resistor. . Fh ph KO AR POE ar eg = 115 ohms 
Byerage Driving Power (Grid-to-grid) ...........cceeeeeeee 656 460 mw 
SeSignal PiRte Cian «sce. 8d AEs dan veg ewabies eee Sets 28 36 ‘ ma 
memimum-Signal Plate Curront ... i 6..05.2050050 otewsiceeea ave 138 90 ma 
fective Load Resistance (Plate-to-plate)..........+... ets 3200 5060 ohms 
mn) Harmonie Distortion...) io to sis wee ee eiemele oa Uialelee ne 5 5 per cent 
aximum-Signal Power Output. ..........csveeeecvenes we, 18 12 watts 


5 HALF-WAVE VACUUM 
© RECTIFIER 


"G ( OM Miniature type used in power sup- 
ply of small, portable, ac/de/battery 

p@ AZ (7), receivers where small size and low heat 
Os dissipation are important. Outline 10, 

4 OUTLINES SECTION. Tube re- 
quires miniature seven-contact socket 

and may be mounted in any position. 


45 —_—_—_ volts 


MATER ViGLERGM(AGSDO) coi ce cusegess cee tahoe e Rao et cee 5 e mummies y 
ampere 


RATER CURB bas or ON ss bru SR sep dale yavictes Vn oe pare Fite mew rn a Ae 


Maximum Ratings: 
350 max volts 


Sax INVERSE PLATE VOLTAGE: 4....):0 Sees pA EP ae eta ed owes eee 
WAk PLATE CURRENT....... 390 max ma 
4° OuTPUT CURRENT. . 65 max ma 
Wik HEATER-CATHODE VOLTAG! 

175 max volts 


Heater negative with respect to cathode. 
Heater positive with respect to cathode. .........:s eee ee cece nneeoees ee 


lypical Operation (With Capacitor-Input Filter): 


D Plate VGiege (IMIS) s aisle ss becca anes peas dae eee cedlas 0s Stele eas.« 117 volts 
Btor-InpiuG CMpACIOI s 0). were. ob 8s ole a wee odes 16 put 
inimum Total Effective Plate-Supply Impedance 15 ohms 
) QOutpUMEMILONG Er. .c.c, 9 se Whe. 5 fase teks 65 ma 
1¢ Output Voltage at Input to Filter (Appro 
At half-load current (32.5 ma.) 132 volts 
At full-load current (65 ma.). 112 volts 
Voltage Regulation (Approx.): 
Half-loma ROGmMrOMEICUITONG, . ik cee ccc castesearcnee sees oiabaiaang 20 volts 
r . 
G) HALF-WAVE VACUUM RECTIFIER 
uw; Glass octal type used in power supply 
@ of ac/de receivers. The heater is provided 
with a tap for operation of a panel lamp. Out- 
line 17, OUTLINES SECTION. Tube requires 45Z5-GT 


n@ or OF octal socket. Except for difference in heater 
(s) voltage, this type has the same ratings and 
typical operation values as glass-octal type 

35Z5-GT. 
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RCA RECEIVING TUBE MANU 


HEATER VOLTAGE (AC/DC): * ak 
ENTIRE HEATER (PINS 2 AND 7).........00eeeeeesecreee 45 
PANEL LAMP SECTIONS (PINS 2 AND 3).......0.-000 ee eee 7.5 

HEATER CURRENT: 
WOTURON ine 2 AND Thc Ae coh. o Uo eye h bers viewers ne elohn 0.15 


ST Wee PONS AND Tiles 55 aes disic Da ie.d < SDs sienweia os = 
* Without panel lamp. *** With No. 40 or No.47 panel lamp. 


DUAL-GRID POWER AMPLIFIER 


Glass type used as class A: or class B am- 
plifier in radio equipment. Outline 34, OUT- 
LINES SECTION. Tube requires five-con- (a) 

46 tact socket. Filament volts (ac/dc), 2.5; F 

amperes, 1.75. Typical operation as class Ai 
amplifier (grid No.2 connected to plate at 
socket): plate volts, 250 maz; grid volts, —33; 
plate ma., 22; plate resistance, 2380 ohms; am- 


F 


plification factor, 5.6; transconductance, 2350 umhos; load resistance for maximum undisto 


output, 6400 ohms; undistorted output watts, 1.25. 
PUSH-PULL CLASS B AMPLIFIER 


(Grids No.1 and No.2 connected together at socket) 
Maximum Ratings: 


Typical Operation (Values are for two tubes): 


Plate Voltage 300 
Grid Voltage. . 0 
Peak AF Grid-to-Grid Voltage........ 0... ccc ce eee ee ee eee 113 
Zero-Signal Plate Current.............. cee eeeereeeeeees 8 
Effective Load Resistance (Plate-to-plate).............0005 5200 
Maximum-Signal Power Output (Approx.).............04. 16f 


} With average power input of 950 milliwatts applied between grids. 
# With average power input of 650 milliwatts applied between grids. 


POWER PENTODE 


Glass type used in audio output 

47 stage of radio receivers. Outline 34, 
OUTLINESSECTION. Tuberequires 

five-contact socket and should be 

mounted in vertical position. Horizon- 


2) 


F 


(ac/dc), 2.5; amperes, 1.75. 


Characteristics: CLASS A; AMPLIFIER 

Plate Voltage (250 volts max)... 2.2... 0. se eee scenes PUERNS Ae te keh Aa 250 
Grid-No.2 (Screen) Voltage (250 volts mar)... 0.2... 66-0 c eee eee eee renee 250 
Coda-NG.L, Voltdze (Control-Grid) $5 iis ie soca cis 2 tie ngaere dd wees tans woes -16.5 
RPUNEE Ce SPUD EVOMIBCOL @ 585.500.) ve EC ake es Maas aa pa dfivatecs Seles ohia Cols 450 
NCEE eT es, chi hee Rik ke Bir yeetig.s weir corey eset da see Mare Seles oe 31 
ARP a COORG o's 515) <5! s, ois) aioysidis ua 44 yas a me ele acd aneih eele peso deae.8 6 
be EOE TES OR OL PE PET TO ETT OO CCTs nee 60000 
TERME TRMAINS SOR. 6 Seve GEIR is 9s 4th 's wins 2 EE AS was ate Fatale ® 329o Saat sa = 2500 
Load Resistance.......... etek 7000 
SEE RIN 05. orig. ok Sn eee Fic Aa wh re Ste sags tsa Gea ate apenas aby aD areib lane fees 2 


} If filament is operated on de, the grid bias should be -15.3 volts. The de resistance in the grit 


should not exceed 0.5 megohm with cathode bias, or 100000 .ohms with fixed bias. 


“S 


Cs) 


tal operation is permissible if pins 1 and 5 are in vertical plane. Filament 


RCA RECEIVING TUBE 


POWER TETRODE 


Glass type used in audio output stage of 
radio receivers designed to operate from de 
power lines. Outline 34, OUTLINES SECTION 
Heater volts (dc), 830; amperes, 0.4. Typical 
operation as class Ai amplifier: plate volts, 
125 mar; grid-No.2 volts, 100 max; grid-No.1 
volts, -20; plate ma., 56; grid-No.2 ma., 9.5; 
transconductance, 3900 »mhos; load resistance, 
1500 ohms; output watts, 2.5. This is a DIS- 
CONTINUED type listed for reference only. 


DUAL-GRID POWER AMPLIFIER 


Glass type used in output stage of battery- 
operated receivers. Outline 29, OUTLINES 
SECTION. Tube requires five-contact socket. 
Filament volts (de), 2.0; amperes, 0.12. Typical 
operation as class Ai amplifier (grid No.2 con- 
nected to plate at socket): plate volts, 135 max; 
grid volts, -20; plate ma., 6; plate resistance, 
4175 ohms;.amplification factor, 4.7; transcon- 
ductance, 1125 uwmhos; load resistance, 11000 
ohms; output watts (approx.), 0.17. This type 
is used principally for renewal purposes. 


PUSH-PULL CLASS B AMPLIFIER 


(Grids No.1 and No.2 connected together at socket.) 


Maximum Ratings: 


ATE VOLPMGMIE, ote fs ori. AR TON, esa dreiorenta tie liner daw Kehoe rea es 
AK PLATE CREE. cies Sb brs o 522056 ore TOs 6 hos whi smb eR P ae 


Typical Operation (Values are for two tubes): 

Mate ValGhe nar see oko gaia oc 255 reheat es's os ee eens 135 
Bd Volthieis serie osc ge eves vacvese rine ses htamewa ene 0 
Mero-Signal Plate Current... 21.00.0626. sce eeeeeceeenees 2.6 
Pilective Load Resistance (Plate-to-plate).............000 8000 
Biwer OUR CMOBEGE a i 6 seis y cusiets Somes seen deme. Mtedaay 2.3 


POWER TRIODE 


Glass type used in output stage of af am- 
plifiers employing transformer input coupling. 
Outline 36, OUTLINES SECTION. Tube re- 
quires four-contact socket and should be mounted 
in vertical position with base down. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Characteristics 
as class A; amplifier: plate volts, 450 max; grid 
volts, -84; cathode resistor, 1530 ohms; plate 
ma., 55; plate resistance, 1800 ohms; amplifica- 
tion factor, 3.8; transconductance, 2100 »mhos; 


MANUAL 


49 


180 max volts 
50 max ma 
180 volts. 

0 volts 

4 ma 
12000 ohms. 
3.5 watts 


50 


jond resistance, 4350 ohms; output watts, 4.6. Resistance in grid-coupling cireuit should not exceed 


10000 ohms. This type is used principally for renewal purposes. 


BEAM POWER AMPLIFIER 


Glass lock-in type used in output stage of 
ac/dc receivers. Outline 15, OUTLINES SEC- 
TION. Tube requires lock-in socket. Heater 
volts (ac/dc), 50; amperes, 0.15. For ratings 
and data, refer to glass-octal type 50L6-GT. 
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H , 
BEAM POWER AMPLIFIER => 
5 B Miniature type used in output ( , 
O 5 stage of compact ac/dc receivers. Be- ‘A h 
cause of its high power sensitivity at 3 SZ 
plate and screen voltages available in 
' 


is ac/de receivers, it is capable of pro- 
viding a relatively high power output. Within its maximum ratings, type 
equivalent in performance to glass-octal type 50L6-GT. { 


PPT MM DRONE CAE LDO) Ss 5 it '5cx Gea ce atncuey Vann SA Cemsa eles ota rea ot 50 
SERN EMSC 5 sicv.0c v's, vag aee ay ak SA oS es gtONS o/h aly Rae Sede ahias 0.15 
Direct INTERELECTRODE CAPACITANCES (Approx.) :* 
Grid No.1 to Plate......... Ratneitalgt turd caste eri oake kaw a BRENT e 0.5 
Ui tay Se Ge ne ag Aolien at ee cal Roel oy LANE NOs i Age. ned 13 
IIR EST YONG Ak kai Les aN Ck Oty hinte ce tvortis ech es 6.5 


fe EMM Ieee aio) siec4/0 3 a[u Viton 3 Gyen aie Sale oohre * so os trains 6 117 max 
GE TDas Oni (OORESIN). VOLTAQH.. 5c vocc eso c cs cenes cerldnacsiccveceoccce 117 max 
SNe OMNES eS dings Shas iti aye cheving siti alodiva DR cio clk Gbclenie@ ene 5.5 max 
SHAUN NERTEOM ice cn is 55, ds ice ane one's secs cdvcaneecnsd¥ebeetsvces 1.25 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............cseceecceccceccs 150 max 
Heater positive with respect to cathode... ........cccccceccceccceuce 150 max 


Typical Operation: 


DO ea ee a 110 
PIERRE Lia's, i deteioa Sse ws os utaselevscsbaePiwesdoasere ge 110 
Grid-No.1 (Control-Grid) Voltage. -7.5 
Peak AF Grid-No.1 Voltage...... 7.5 
Zero-Signal Plate Current........ 49 
Maximum-Signal Plate Current......... 50 
Zero-Signal Grid-No.2 Current (Approx.)......... 4 
Maximum-Signal Grid-No.2 Current (Approx.)...... 8.5 
Plate Resistance (Approx.).............-cccsccec cues 10000 
eNO 65 Fs Shape sce esse tectsesvics ; 7500 
BEATE MIRT REIMER, oh yids ciciels o d-ov 4 b'e'n elas boa condos oe ‘ 2500 
eer PaMRNO UL OUEMIBLOE HON. 5. 85) oa ainsi on 300s hewn d seved Ghee cvededias 9 
Deemer LOWE? COUPEE. 60.605 c5 ied eebiacccessevecvdceccewas 1.9 


INSTALLATION AND APPLICATION 


Type 50B5 requires miniature seven-contact socket and may be moun 
any position. Outline 183, OUTLINES SECTION. 


The 50-volt heater is designed to operate under the normal conditions of 
voltage variation without materially affecting the performance or servic 
of the 50B5. For operation of the 50B5 in series with other types having 
ampere rating, the current in the heater circuit should be adjusted to 0.15 # 
for the normal supply voltage. 


In a series-heater circuit of the «de power line” type employing several 
ampere types and one or two 50B5’s, the heater(s) of the 50B5(’s) should be 
on the positive side of the line. Under these conditions, heater-cathode volta 
the 50B5 must not exceed the value given under maximum ratings. In a 
heater circuit of the ‘universal’ type employing rectifier tube 35W4, one or 
50B5’s, and several 0.15-ampere types, it is recommended that the heater(s) 
50Bb's be placed in the circuit so that the higher values of heater-cathode b 
be impressed on the 50B5(’s) rather than on the other 0.15-ampere types. T 
accomplished by arranging the 50B5(’s) on the side of the supply line whi 
connected to the cathode of the rectifier, i.e., the positive terminal of the 
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voltage supply. Between this side of the line and the 50B5(’s), any necessary 
\ixiliary resistance and the heater of the 835W4 are connected in series. 


As a power amplifier (class A,), the 50B5 is recommended for use either singly 
in push-pull combination in the power-output stage of ‘‘ac/de” receivers. The 
)perating values shown under typical operation have been determined on the basis. 
thut grid current does not flow during any part of the input cycle. The type of 
put coupling used should not introduce too much resistance in the grid circuit. 
ransformer- or impedance-coupling devices are recommended. 


When the tube is operated at maximum rated conditions, the grid circuit 
should have a de resistance not higher than 0.1 megohm for fixed bias; for higher 
yulues, cathode bias is required. With cathode bias, the grid circuit may have a de 
jwistance as high as, but not higher than, 0.5 megohm. 


AVERAGE PLATE CHARACTERISTICS 
PENTODE CONNECTION 


TYPE 50B5 
E¢=50 VOLTS 
17S}— GRID-N2#2 VOLTS=110 


120 160 200 240 
PLATE VOLTS 92cM-e603T 


BEAM POWER AMPLIFIER 


Glass octal type used in output 
stage of ac/dc radio receivers. is 
line 17, OUTLINES SECTION. Tube 
requires octal socket and may be 50L6-GT 
mounted in any position. Refer to min- 
iature type 50B5 for curves and install- 
ation and application information. 


RRATER VOLTAGE (AC/DC) «. o50500.04 0 edad dint noe wiGas swaes ore aKH eda s 50 volts 
RRMA THR COPRENP S 5 ceiss ose. ¢ wos G & o4:sjaih aii aatep pha 3/003 a's aoe he, sre Ow ef pease Se 0.15 ampere 
Direct INTERELECTRODE CAPACITANCES (Approx.):f 
Grid Rip Bite Plate ys: soniiaabeaa sean de or top ce shar etwas as ame yew 0.8 ppt 
Inpubianee tae odie ees Slee CN pales a5 )6la earn 2S olapheiny sin ee Meee; 15 ppt 
Outputimerrten scart a tend Bentes toc - da daes Roya asdieieens Cane ass 9.5 rye 
| With no external shield. 
Maximum Ratings: CLASS A; AMPLIFIER 
LA TELAVGEIROMB oss, G55, 2%0 o/s sine din Bonytiel en's picisis ole audited binralelem aloe wares eae Data 3% 200 max volts 
(n1D-NO.2 (SCREEN) VOLTAGE. .. 2.2.6 cece eee etree eet eee eeeenanee 117 max volts 
LA TIS DEBERPATION:, ceus Slo's Siecle fase Plain 6 de nieys Wie ew otainse g elkoe Sie ew visien's 10 max watts 
MRID-NO.Z DISSIPATION, 2.0 s.6 o's oe Po.6ie ne dite a uie wie sipleie wale eee ws be ca sibleieles 1.25 max watts 
ak HeaTER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......-.sseeeeeseceeeeeeees 150 max volts 
150 max volts 


Heater positive with respect to cathode. ... 6... see eeseeeeeeerreeeenee 


RCA RECEIVING TUBE 


Typical Operation: 


Plate Resistance (Approx.) 13000 
gig OES Cg ag a 9000 
Load Rosiatante... 0.5.00. ccue ce es ee 2000 


SOY6-GT 


50Z7-G 


VACUUM RECTIFIER-DOUBLER 


Glass octal type used as half-wave rectifier 
or voltage doubler in ac/dc receivers. This type 
is used particularly in ‘“‘transformerless” re- 
ceivers of either the ac/dc type or the voltage- 
doubler type. Outline 17, OUTLINES SEC- 
TION. Tube requires octal socket. Heater volts 
(ac/de), 50; amperes, 0.15. Except for heater 
rating, this type is electrically identical with 
type 25Z6-GT. 


VACUUM RECTIFIER-DOUBLER 


Glass octal type used as half-wave rectifier 
or voltage doubler in ac/de receivers. Outline 
24, OUTLINES SECTION. The heater is pro- 
vided with a tap for operation of a panel lamp. 
Without panel lamp, heater volts (ac/dc) of 
entire heater (pins 2 and 7), 50; amperes, 0.15. 
With panel lamp, heater volts (ac/dc) of panel- 
lamp section (pins 6 and 7 with 0.15 ampere 


MANU 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector in ac- 
operated receivers. Outline 31, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater rating and capacitances, this type is 
electrically identical with metal type 6J7. Type 
57 is used principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receivers employing ave and as a mixer in super- 
heterodyne circuits. Outline 31, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater ratings, this type is electrically iden- 
tical with glass-octal type 6U7-G. Type 58 is 
used principally for renewal purposes. 


TRIPLE-GRID POWER AMPLIFIER 


Glass type used in audio output stage of 
ac-operated receivers. Outline 34, OUTLINES 
SECTION. Tube requires medium seven-con- 
tact (0.855-inch, pin-circle diameter) socket. 
Heater volts (ac/dc), 2.5; amperes, 2.0. Typical 
operation as class A; amplifier (triode connec- 
tion; grids No.2 and No.3 tied to plate): plate 
volts, 250 maz; grid volts, -28; plate ma., 26; 
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57 


58 


59 


plate resistance, 2300 ohms; amplification factor, 6; transconductance, 2600; load resistance for maxi- 


mum undistorted power output, 5000 ohms; undistorted output watts, 1.25. For typical operation as 
¢lass Ai amplifier (pentode connection; grid No.3 tied to cathode at socket), refer to type 6F6 with 
plate voltage of 250 volts. This type is used principally for renewal purposes. * 


between pins 2 and 7), 2. Maximum ratings as rectifier or doubler: peak inverse plate volts, 70 
peak plate ma. per plate, 400 max; de output ma. per plate with panel lamp, 65 maz; peak 
cathode volts, 350 max; panel lamp section volts (pins 6 and 7), 2.5 max. This is a DISCONTI 
type listed for reference only. 


HIGH-MU TWIN POWER TRIODE 


Maximum Ratings: CLASS B AMPLIFIER—Triode Connection* 


; : PLATE WORMAGS 0 058 Ae ore) oigars Low Eo Gue sae ate ty 400 max volts 

. Glass type used in output stage of ac- Peak PLATE CURRENT 200 max ma 

perated receivers as a class B power amplifier. . 10 max watts 

Outline 29, OUTLINES SECTION. Tube re- PLATE DISSIPATION. ....... geting oF ioc ble : iy rh 

53 quires medium seven-contact (0.855-inch pin- Gnip DISSIPATION (GRIDS NO.1 AND NO.2)........44 Thoikes ern ter aur .5 max wa 
circle diameter) socket. Heater volts (ac/de), 

2.5; amperes, 2.0. Except for heater rating, this Typical Operation (Values are for two tubes): 

type is electrically identical with metal type 1 a te: WGA edeta chain fs VPI En ae ea S Ec ee Races 300 400 volts 

6N7. Type 53 is used principally for renewal Ti rich Wenn RRPM SS ora DNl ge Bungee, Burst cnjs fli ating juss Gamat an 0 0 volts 

purposes. er o-Sigtil EAA MFRS 0 5.5. 5855: Gikss sata)? oSptaiece ts shuelbdwor 20 26 ma 

ffective Load Resistance (Plate-to-plate)... 4600 6000 ohms 

Do wer CEE Pe CA EONS) oi Saison e WN, hes of ai iald 500s opaint is 15 20 watts 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass type used as a combined detector, 
amplifier, and avec tube. Outline 27, OUTLINES 
55 SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 2.5; amperes, 1.0. Except 
for heater rating, this type is electrically iden- 
tical with glass type 85. Type 55 is used princi- 
pally for renewal purposes. 


* Grid No.3 tied to plate; grids No.1 and No.2 tied together. 


RECTIFIER—BEAM POWER 
AMPLIFIER 


Glass octal type used as combined half- 
wave rectifier and output amplifier in ac/dc 
receivers. Outline 21, OUTLINES SECTION. 70 L7-GT 


56 


MEDIUM-MU TRIODE 


Glass type used as detector, amplifier, or 
oscillator in ac-operated receivers. Outline 25, 
OUTLINES SECTION. Tube requires five- 
contact socket. Heater volts (ac/de), 2.5; am- 
peres, 1.0. Except for heater rating, this type is 
electrically identical with glass type 76. Type 
56 is used principally for renewal purposes. 


180 


70; amperes, 0.15. Maximum ratings of rectifier 
unit: peak inverse plate volts, 350; peak plate 
ma., 420; de output ma., 70; peak heater- 
cathode volts, 175; minimum tota] effective 


Tube requires octal socket. Heater volts (ac/dc) . 


plate-supply impedance, 15 ohms. Typical operation and maximum ratings of beam power unit as class 
A; amplifier: plate and grid-No.2 volts, 110 (117 maz); grid-No,1 volts, -7.5; plate ma., 40; grid-No.2 
ma., 3; plate resistance, 15000 ohms; transconductance, 7500 umhos; load resistance, 2000 ohms; 
output watts, 1.8; plate dissipation, 5 max watts; grid-No.2 dissipation, 1 max watt. 
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POWER TRIODE 


Glass type used in output stage of audio- 

frequency amplifiers. Outline 29, OUTLINES 

SECTION. Tube requires four-contact socket. 

7 1 - A Filament volts (ac/dc), 5.0; amperes, 0.25. 
Characteristics as class Ai amplifier: plate volts, 

180 max; grid volts, —40.5; cathode resistor, 

2150 ohms; plate ma., 20; plate resistance, 1750 

ohms; amplification factor, 3; transconductance, 

1700 umhos; load resistance, 4800 ohms; undistorted output watts, 0.79. This type is used 
for renewal purposes. 


TWIN DIODE—HIGH-MU TRIODE 


Glass type used as combined detector, am- 

plifier, and ave tube in radio receivers. Outline 

27, OUTLINES SECTION. Tube requires six- 

7 5 contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.38. Except for interelectrode capaci- 

tances and plate volts of 250 maz, this type is 

identical electrically with metal type 6SQ7. 

Type 75 is used principally for renewal purposes. 


MEDIUM-MU TRIODE 


Glass type used as voltage amplifier or 

detector in radio receivers. Outline 25, OUT- 

LINES SECTION. Tube requires five-contact 

76 socket. Heater volts (ac/dc), 6.3; amperes, 0.3. 
Characteristics as class Ai amplifier: plate volts, 

250 maz; grid volts, -13.5; plate ma., 5; plate 

resistance, 9500 ohms; transconductance, 1450 

umhos. For typical operation as a resistance- 

coupled amplifier, refer to Chart 283, RESISTANCE-COUPLED AMPLIFIER SECTION. 
is used principally for renewal purposes. 


SHARP-CUTOFF PENTODE 


Glass type used as biased detector or high- 
gain amplifier in radio receivers. Outline 27, 
OUTLINES SECTION. Tube requires six- P 
7 7 contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.3. Except for capacitances and grid-No. 
. ” t 2 rating of 100.maz volts, type 77 is electrically 
identical with metal type 6J7. This type is used 
principally for renewal purposes. 


REMOTE-CUTOFF PENTODE 


Glass type used in rf and if stages of radio 
receivers, particularly those employing avec. 
Outline 27, OUTLINES SECTION. Tube re- p 
78 quires six-contact socket. Heater volts (ac/dc), 
6.3; amperes, 0.3. Except for capacitances, this 
type is identical electrically with metal type 
6K7. Type 78 is used principally for renewal 
purposes. 


HIGH-MU TWIN POWER TRIODE 


Glass type used in output stage of radio 

receivers as a class B power amplifier or a class 

Ai driver. Outline 27, OUTLINES SECTION. 

79 Tube requires six-contact socket. Heater volts 

(ac/de), 6.8; amperes, 0.6. Maximum ratings 

and typical operation as class B power ampli- 

fier: plate volts, 250 max; grid volts, 0; zero- 

signal plate ma., 10.5; effective load resistance 

(plate-to-plate), 14000 ohms; output watts (approx.), 8; peak plate ma. per plate, 90 maz; a 

dissipation, 11.5 watts max. For typical operation as a resistance-coupled amplifier, refer to 

RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used principally fo 
purposes. 
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FULL-WAVE VACUUM : 
@ (@) RECTIFIER 


Glass type used in power supply 
of radio equipment having moderate 80 


C226 direct-current requirements. Outline 
F F 29, OUTLINES SECTION. Tube re- 
quires four-contact socket and should 
he mounted preferably in a vertical position. Horizontal mounting is permissible 
i pins 1 and 4 are in a horizontal plane. Filament volts (ac), 5.0; amperes, 2.0. 
lor filament operation, refer to type 5U4-G. Type 80 is electrically identical with 
ylass-octal type 5Y3-GT. 


HALF-WAVE VACUUM RECTIFIER 


Glass type used in power supply of radio 
(2) (3) receivers. Outline 36, OUTLINES SECTION. 
Tube requires four-contact socket and should 
be mounted preferably in a vertical position. 
Horizontal mounting is permissible if pins 1 and 81 
4 are ina vertical plane. Filament volts (ac), 7.5; 
Sr ) amperes, 1.25. Ratings as half-wave rectifier: 
peak inverse plate volts, 2000 maz; peak plate 
ma., 500 maz; de output ma., 85 maz. This type 
is used principally for renewal purposes. 


v 
z 
a 


7 


4 : FULL-WAVE MERCURY-VAPOR 
*® on RECTIFIER 


Glass types used to supply de power of uni- 8 2 
form voltage to receivers in which the rectified 


current requirements are subject to considerable 
en variation. Outlines 29 and 34, respectively, 83 
(1) (4) OUTLINES SECTION. Tube requires four- 
contact socket and should be mounted in verti- 
cal position with base down. 


mn 


Type 82 Type 88 

RAMEN. WOCTAGE CAO) u's ig leicn ri saw Piles. d v's vem CER CON 2.5 5 volts 
BUA MENS CMERIMNE (A sty <iacevate'nw nev yiee a eOa.din-e 0 steele woe wr cbelgrere 3 3 amperes 
Maximum Ratings: FULL-WAVE RECTIFIER 

WAK INVERSE PLATE VOLTAGE..............0cccceecueeees 1550 max 1550 max volts 
PHAK PLATE CURRENT PER PLATB............2.000ccceeues .6 max 1.0 max ampere 
ay OUTEURCBREEN Tre. lee Deni ien kei cade csetaee ad eel 115 max 225 max ma 
‘ONDENSED-MERCURY TEMPERATURE RANGE..............5 24 to 60 20 to 60 °C 
Typical Operation (With Capacitor-Input Filter): 

( Plate-to-Plate Supply Voltage (RMS) ............... O78) 900 volts 

inimum Total Effective Plate-Supply Impedance 

ey ES Ae, 2, CS eae CRs ae 50 50 ohms 

ep Outpiiee oramert: 094 200G8 ss 05 oc dawk OSes cwaanae caad 115 225 ma 
Typical Operation (With Choke-Input Filter): 

( Plate-to-Plate Supply Voltage (RMS) ............000005 1100 1100 volts 

inimum Filter-Input Choke ee 6 3 henries 
Be Ovrt een thea oy bsc 65 070) 0s Flaw: SVs ENA Cais Walatips eamadee 115 225 ma 

When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 


‘mpedance than the minimum value shown to limit the peak plate current to the rated value. 


Poo Po . 
(2) (3) FULL-WAVE VACUUM RECTIFIER 
Glass type used in power supply of radio 
equipment having high de requirements. Out- 
line 29, OUTLINES SECTION. Tube requires 8 3 =V 


rai four-contact socket. Heater volts (ac), 5.0; am- 
G) (+), pene. This type is identical electrically with 
glass-octal type 5V4-G. 


=z 
mx 


183 


{ 


\ 
RCA RECEIVING TUBE 


FULL-WAVE VACUUM RECTIFIER 


Glass type used in power supply of auto- 
mobile and ac-operated radio receivers. Outline 
25, OUTLINES SECTION. Tube requires five- 
contact socket. Heater volts (ac/dc), 6.3; am- 
peres, 0.5. Maximum ratings: peak inverse plate 
volts, 1250 max; peak plate ma., 180 maz; de 
output ma., 60 max; peak heater-cathode volts, 
450 max. Typical operation with capacitor- 


84/6Z4 


input filter: ac plate-to-plate supply volts (RMS), 650; minimum total effective plate-supp 


per plate, 150 ohms; de output ma., 60. Typical operation with choke-input filter: ac 


supply volts (RMS), 900; minimum filter-input choke, 10 henries; de output ma., 60. This tj 


principally for renewal purposes. 


TWIN DIODE—MEDIUM-MU TRIODE 


Glass type used as a combined detector, 
amplifier, and ave tube. Outline 27, OUTLINES 
SECTION. Tube requires six-contact socket. 
Heater volts (ac/dc), 6.3; amperes, 0.3. Char- 
acteristics of triode unit as class Ai amplifier: 
plate volts, 250 max; grid volts, -20; amplifica- 
tion factor, 8.8; transconductance, 1100 nzmhos; 
plate ma., 8.0; plate resistance, 7500 ohms; load 


85 


resistance, 20000 ohms; output watts, 0.35. For typical operation as a resistance-coupled amp | 


to Chart 22, RESISTANCE-COUPLED AMPLIFIER SECTION. This type is used p 
renewal purposes. 


TRIPLE-GRID POWER AMPLIFIER 


Glass type used in output stage of radio 
receivers. Outline 27, OUTLINES SECTION. 
Tube requires six-contact socket. Heater volts 
(ac/dc), 6.3; amperes, 0.4. Maximum ratings as 
class B amplifier (triode connection): plate 
volts, 250 max; peak plate ma. per tube, 90 max; 
average grid dissipation of grids No.1 and No.2 
tied together, 0.35 max watt. This type is used 
principally for renewal purposes. 
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CLASS A; AMPLIFIER 


Triode 

Typical Operation: Connection* Connectial 
SU Ree VECO MOLL OEY WORE)". oe), 6.0 od Foss sin iele 6 0.00%, 8 odin is velo es 180 180 
Grid-No.2 (Sereen) Voltage (250 maz). ..... 0... cee ee eens - 180 
Grid-No.1 (Control-Grid) Voltage. .......... cece eceee ees 22.5 -18 
NE RAIMEM CR ey vs dela eint 19 5 peti: 35x-oar 8 mie ¥ Niet eishis 1125 785 
UN MIRP CS NMINIES ot 36.403 03's gra Bo: S/aGTE PVs. te So awa WOO Secs aa 20 20 
(AT se er oe eee oe er ee ne - 3 
IR EAOM ERCLGE 6.45. 4.0 5,4 $10.48 -0:4.00/49. 84.5 09.4 ba A Sioa ere 4.7 - 
EM TR NEMO Gs 5 055 Sys0-ein Vie tow 8 46-10 gb 0 ae alee aw EAS 3000 80000 
Transconductance 1550 1550 | 
Load Resistance 6500t 8000 
MNS 5 FAS fe eawitee Ne gs av SAL OPA NESE La ace 0.4 1.5 
* Grids No.2 and No.3 tied to plate. ** Grid No.8 tied to cathode, 
} Optimum for maximum undistorted power output of 0.4 watt. 

CLASS B AMPLIFIER (Triode Connection){ 
Typical Operation (Values are for two tubes): 
EMSC cel heh 8 sirigdt dee Wire he sh Os Ge eee 5 2 oeus net T Ih deh ad ce : 180 
EEE PUERCO Ss Since ot'var 5 Ae tehtis Ma ANCE TtorsT TK MaDe CRIT G Ah PE Pave cos 0 
PM ARR ELOLOMITAR WOMB BO 2 55 acid RES: cri LBL meee Riel Weta Wea ea ss 68 
encmagnaee ate CArrent, ies ii> sci aivesls- oe 5 Be Dee witha See ede Mewthedose 6 
Effective Load Resistance (Plate-to-plate) ................ cece eeceee te 9400 
POGaE Sarmowie Distortions oi salitas Wie) oad Siete aFO Me. crsielale B04 vs Abeaias & eae 8 
POMEC ORME REDEOND Ns 8 4 ny pw FU eae Unie dole Fe aS babe cil deneet as 3.5 


} Grids No.1 and No.2 tied together; grid No.3 tied to plate. 
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DETECTOR AMPLIFIER TRIODE 


Glass types used as detector or amplifier in 
battery-operated receivers. Filament volts (dc), 
3.0 to 3.3; amperes, 0.060 to 0.063. Character- 
istics as class A: amplifier: plate volts, 90 
max; grid volts, -4.5; amplification factor, 
6.6; transconductance, 425 pmhos; plate ma., 
2.5. Operation as grid-resistor detector: plate 
volts, 45; grid resistor, 0.25 to 5 megohms; grid 
capacitor, 250 wuf; grid return to (+) filament. 
Operation as biased detector: plate volts, 90 
max; grid volts (approx.), —10.5. These are 
DISCONTINUED types listed for reference 


F only. 
DETECTOR AMPLIFIER TRIODE 
Glass type used as detector or amplifier in 
P (o battery-operated receivers. Outline 29, OUT- 
2 (3) LINES SECTION. Filament volts (de), 5.0; 


amperes, 0.25. Operation as class Ai amplifier: 
plate volts, 180 max; grid volts, —13.5; ampli- 
fication factor, 8.5; transconductance, 1800 
umhos; plate ma., 7.7; load resistance, 10650 
ohms; output watts, 0.285. Operation as biased 
detector: plate volts, 180; grid volts, —21. This 
is a DISCONTINUED type listed for refer- 
ence only. 


oe 


RECTIFIER—BEAM POWER 
AMPLIFIER 


Glass octal type used as combined 
half-wave rectifier and output ampli- 
fier in ac/de receivers. Outline 21, 
OUTLINESSECTION. Tuberequires 
octal socket. Heater volts (ac/dc), 117; 


H 


ad 


, * AMPLIFIER UNIT AS CLASS A; AMPLIFIER 
wximum Ratings: 


OE V OREO decisis 0's ae entwsin sce 34 caw Se ie Gm beans 8 Aa ata Rete 117 
ID-N0.2 (SCRBEN) VOLTAGB. ... 2... cee cece cnet eee e teen eeneenes 117 
ATE DISSIPATION, «2 .4.0sccwcccaceccesecerccvesssseseseneees ent eoars 6.0 
WiD-N 0.2 DISSIPATION. ......+.++ ‘:makig tes Gisaie as .d16c0 pha Shee asl RA 1.0 
pical Operation: 
BATE VOIMAGBS He. i45 60 oi Rea eaea ss sarees ab ohne 4a Mein eat 105 
sid-No.2 Voltage Foodie We. ¥ 105 
id-No.1 (Control-Grid) Voltage. 2.2.2... ec cece eect ee eee eeeee We hae ae -5.2 
k AF Grid-No.1 Voltage... 2.2... ccc ccc cece eee en ests ccessereesccs 5.2 
-Signal Plate Current... 2.6... c cece eee eee e ere e eee esenens 43 
aximum-Signal Plate Current... . 1.1.6... eee cence teen teen ene eens 43 
»-Signal Grid-No.2 Current (Approx.).......6. cece eect eee cnet eee eee 4 
aximum-Signal Grid-No.2 Current (Approx.). 2.6... ess c ee eee eee ee eee 5.5 
te Resistance (Approx.) . 0. ci e cece beeen see seen eee eesenreaes 17000 
nsconductance vee. 5900 
i Resistance .. 4000 
Bal Harmonie Distortion. «iy. oe 556 oda os ces tae ss pees 6 sce ceed 5 
laximum-Signal Power Output. ............ 0.0 e eee eeeee ciate ae Seventies 0.85 
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112-A 


117L7/ 
M7-GT 


peres, 0.09. For ratings and operation of rectifier unit, refer to type 117N7-GT. 
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RECTIFIER—BEAM POWER 
AMPLIFIER 
11I7N 7 G Glass octal type used as combined 
- T half-wave rectifier and output ampli- 
fier in ace/de receivers. Outline 21, ONS 
OUTLINESSECTION. Tuberequires 


@) 
octal socket and may be mounted in % 
volts (ac/dc), 117; amperes, 0.09. When the amp! 


HALF-WAVE VACUUM . 
RECTIFIER 


Miniature type used in power sup- 
ply of ac/de/battery radio receivers. 
The heater is designed for operation 
directly across a 117-volt ac or de sup- 
ply line. 


“1eca) 


}* 


any position. Heater 


operated at maximum rated conditions, the grid circuit should have a de : ease VOLTAGE CAG IDO) s <icirtea seed vralstaiatasmiage oMioie-e. ee tveaie xara Meh nee Beate 117 volts 
not higher than 0.25 megohm for fixed bias; for higher values, cathod Ren, CURE R er el ao GALS Noa hs Meee ee oe eer 0,04 ampere 
required. With cathode bias, the grid circuit ma i 
f y have a dc resistance ; 
but not higher than, 1.0 megohm. aimum Ratings: HALF-WAVE RECTIFIER 
SU NVERGM AS WORTAI 6605555 ais ek ea a acres ee aWbd sem nue 330 max volts. 
SEPLAT IDEN | 5 cai tic civ cig Fe. cistettcare elo 90 bine Wa, + vine vars em areola 540 max ma 
RECTIFIER UN ) OUTPUT “a RENT. . ee ay Ses tas ere Giese + TESTE eae aN 90 max ma. 
i ‘ IT AS HALF- « H&ATER-CATHODE VOLTAGE: 
Maximum Ratings: LEAN RC TER leater negative with respect to cathode....... 1.6... eee cece eee eens 330 max volts 
PAK INVERSE PLATE VOLTAGE leater positive with respect to cathode... .. 1.1.6... cece cence eee eee 165 max volts. 
PEAK PLATE CURRENT.................5. 
DC Output CurRENT \ ‘ A i i 
ERT Sg Rae REE Ce eT eee ae cal Operation (Capacitor-Input to Filter): 
PEAK HEATER-CATHODE VOLTAGE: ew > 
‘ = hi q Volta; EY oro. Saks os eRe wk Fe 8 1a 2 ae Mi aleoare wna eee 117 Its: 
Heater negative with respect to cathode 175 man tate Ca acitor ds a ; ) Rai Sp Rae ee eile e's oes s Aas eee 40 " uf 
imum Total Effective Plate-Supply Impedancet............0.. eee eee 15 ohms: 
Tyoi : i : Mutput Gurvent. 6s ce ee tee seen cee eee cee sere sess eeees 90 ma. 
ypical Operation (Capacitor-Input Filter): Output Voltage at Inpat ee (Approx): — ss 
AC Plat mt half-load current (45 MB.) 6s... ce ces deee a oats thee Deeeseansions vo! 
Hiepinper aed ee a) a Nt full-load current (90 maj... .0 22002 2tei renee 100 volts 
ini tage Regulation (Approx.): 
ae pn — Plate-Supply Impedancet 15 fialt-load to PANG CUTHODE » 5.5 )5 xs, 610 1k se are Hp Pa wrel Sako ANOS a cis ewe N eR, 20 volts. 
urren : . : . 
nthe Peete ere teeta teens 15 hen a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
DC Output Voltage at Input to Filter (Approx.) 122 Rance than the minimum value shown to limit the peak plate current to the rated value. 


t When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plat 


pedance than the minimum value shown to limit the peak plate current to the rated value, OPERATION CHARACTERISTICS 


TYPE II7Z3. 


. Eg =ll7 VOLTS 
PLATE VOLTS=II7RMS 

TOTAL EFFECTIVE PLATE - 
SUPPLY IMPEDANCE =!50HMS 


AMPLIFIER UNIT AS CLASS A; AMPLIFIER 


Maximum Ratings: 


INSTALLATION AND APPLICATION 


117 max ; Be C=CAPACITOR INPUT TO FILTER 
117 max Type 117Z3 requires miniature seven- 
5.5 max tact socket and may be mounted in any posi- 


mn. Outline 18, OUTLINES SECTION. 
is especially important that this tube, like 
her power-handling tubes, should be ade- 
ately ventilated. 


Plate Resistance (Approx.) 
Transconductance 


RECTIFIER—BEAM POWER 
AMPLIFIER 


Glass octal type used as combined half- 
wave rectifier and output tube. Outline 21, 
OUTLINES SECTION. Tube requires octal 
socket. Heater volts (ac/dc), 117; amperes, 
0.09. This tube is electrically identical with 
glass-octal type 117L7/M7-GT. 
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117P7-GT 


Refer to the CIRCUITS SECTION for 
pical application of the 117Z3 as a half-wave 
‘tifier in a portable 38-way superheterodyne 
iver. 


DC OUTPUT VOLTS AT INPUT TO FILTER 


Koo Po, VACUUM RECTIFIER-DOUBLER 
., = ©) Glass octal type used as half-wave 
ac rectifier or voltage doubler in ac/de 


receivers. Outline 17, OUTLINES 
SECTION. Tube requires octal socket 
and may be mounted in any position. 
Heater volts (ac/dc), 117; amperes, 
0.075. 
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117Z6-GT 


RCA RECEIVING TUBE MAN 


Maximum Ratings: = HALF-WAVE RECTIFIER 

PEAS ERM MRAELAVE VOTPAGIs ovo a.1 sc aaleeekiobtlewah sock. coccoe dak dee 700 

EAR PEATE. CURRENT PER PLATE. 43,22. <ss te lene ee is heen tae ee 360 ] = Metal Envelope 
DE OUTPUT CURBENINPMR PEAT. «5 6-5 an cklbaess sast Uae ocbe bbe vomecan 60 . 

PEAK HBATER-CATHODE VOLTAGE... ..........0. ccc eececsecceccscnc ce, 350 oe Spacer Shield 


Typical Operation (Capacitor-Input Filter):° 42 Insulating Spacer 


AC Plate-Supply Voltage per Plate (RMS)...... 117 150 235 

Bilver-Euput Capacitor. 6.655 c decaeeess cases es 40 40 40 

Minimum Total Effective Plate-Supply Impedance 4 —_ Mount Support 
ET CE eds ok ae bath te Pcs bs 00 oe 15 40 100 

DC Output Current per Plate................. 60 60 . 60 


5 — Control Grid 
6— Coated Cathode 


VOLTAGE DOUBLER 
Maximum Ratings: 


(Same as for Half-Wave Rectifier) 


Typical Operation: Half-Wave — Full-W 7 — Screen 
AC Plate-Supply Voltage per Plate (RMS).................. 117 117 
TAM RMOUY COPACIUOEG 6 56S also oc Aphis soos oad hvaceec chests 40 40 8 SS Heater 
Minimum Total Effective Plate-Supply Impedance per Plate}. . 30 16 


RReMMNLE IPPON DC oie fs 85-40 3 odin's nd assed swe cca Pe Ne 60 60 


9 — Suppressor. 
10 — Plate 
11 —Batalum Getter 


° In half-wave rectifier service, the two units may be used separately or in parallel. 


+ When a filter-input capacitor larger than 40uf is used, it may be necessary to use more 
impedance than the minimum value shown to limit the peak plate current to the rated 


POWER TRIODE 


Glass type used in output stage of radio re- Pp 
ceivers. Outline 29, OUTLINES SECTION. QO" 
Filament volts (ac/de), 5.0; amperes, 1.25. 


12 — Conical Stem Shield 
183/483 ‘Characteristics: plate volts, 250; grid volts, -60; 


13 —Header 
plate ma., 30; amplification factor, 3; plate re- 


sistance, 1760 ohms; transconductance, 1700 4 =. ss Seal 
umhos; load resistance, 5000 ohms; output C1) . 14 Gla 


watts, 1.8. This is a DISCONTINUED type Ls! 
listed for reference only. 


15 —Header Insert 

16 —Glass-Button Stem Seal 
17 — Cylindrical Base Shield 
18 — Header Skirt 

19—Lead Wire 

20 —Crimped Lock 24 — Exhaust Tip 
21 — Octal Base 25 — Aligning Key 
22 — Exhaust Tube 26 — Solder 


DETECTOR AMPLIFIER TRIODE 


Glass type used as detector or class Ai am- 
plifier in radio receivers. Outline 25, OUT- 
LINES SECTION. Heater volts (ac/dc), 3; am- P (2) 

485 peres, 1.25. Characteristics: plate volts, 180; 

grid volts, -9; amplification factor, 12.5; plate SX 
resistance, 8900 ohms; transconductance, 1400 (1) 
vmhos; plate ma., 5.8. This is a DISCON- H 
TINUED type listed for reference only. 


1% times actual size 


CURRENT REGULATORS 


Constant-current regulating devices (bal- 
last tubes) used in radio receivers. Bases fit the 


standard mogul screw socket and tubes may be 4 3 ° 
876 mounted in any position. Tubes operate at high ‘ 2 oS — Base Pin 27 = Aligning Plug 
88 6 bulb temperature. They must be surrounded by Mer 
° a protective metal ventilating stack. Operating 


conditions: voltage range, 40 to 60 volts; am- 
bient temperature, 150°F; operating current for 
the 876, 1.7 amperes; for the 886, 2.05 amperes. 
These are DISCONTINUED types listed for 
reference only. — 


Structure of a Metal Tube 
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Electron Tube Testing lube at its operating temperature during the short-circuit test, because short-cir- 
suits in a tube may sometimes occur only when the electrodes are heated. 


SELECTION OF A SUITABLE CHARACTERISTIC FOR TEST 


Some charcteristics of a tube are far more important in determining its op- 
trating worth than are others. The cost of building a device to measure any one 
of the more important characteristics may be considerably higher than that of a 
ilevice which measures a less representative characteristic. Consequently, three 
methods of test will be discussed, ranging from relatively simple and inexpensive 
juipment to more elaborate, more accurate, and more costly devices. 


The electron tube user—service man, experimenter, or non-techni@i 
listener—is interested in knowing the condition of his tubes, since they ge 
performance of the device in which they are used. In order to dete 
condition of a tube, some method of test is necessary. Because the operat) 
bilities and design features of a tube are indicated and described by its 
characteristics, a tube is tested by measuring its characteristics and com 
them with values established as standard for that type. Tubes which 
mally high with respect to the standard for the type are subject to criti¢ 


the same as tubes which are too low. An emission test is perhaps the simplest method of indicating a tube’s condi- 


lion. (Refer to Diodes, in ELECTRONS, ELECTRODES, AND ELECTRON 
TUBES SECTION, for a discussion of electron emission.) Since emission falls 
off as the tube wears out, low emission is indicative of the end of tube serviceability. 
llowever, the emission test is subject to limitations because it tests the tube under 
‘atic conditions and does not take into account the actual operation of the tube. 
On the one hand, coated filaments, or cathodes, often develop active spots from - 
which the emission is so great that the relatively small grid area adjacent to these 
spots cannot control the electron stream. Under these conditions, the total emission 
may indicate the tube to be normal although the tube is unsatisfactory. On the 
ither hand, coated types of filaments are capable of such large emission that the 
tube will often operate satisfactorily after the emission has fallen far below the 
triginal value. 


Certain practical limitations are placed on the accuracy with whieh 
test can be correlated with actual tube performance. These limitations 
unnecessary for the service man and dealer to employ complex and costly 
equipment having laboratory accuracy. Because the accuracy of the tube! 
device need be no greater than the accuracy of the correlation between 
and receiver performance, and since certain fundamental characteristics 
ally fixed by the manufacturing technique of leading tube manufa 
possible to employ a relatively simple test in order to determine the servie# 
of a tube. ; 


In view of these factors, dealers and service men will find it economi¢ 
pedient to obtain adequate accuracy and simplicity of operation by emp 
device which indicates the status of a single characteristic. Whether the 
satisfactory or unsatisfactory is judged from the test result of this single ch 
istic. Consequently, it is very desirable that the characteristic selected for 
be one which is truly representative of the tube’s overall condition. 


Fig. 75 shows the fundamental circuit diagram for an REET 
METER 


omission test. All of the electrodes of the tube, except the 
tuthode, are connected to the plate. The filament, or heater, 
\) operated at rated voltage; after the tube has reached 
fonstant temperature, a low positive voltage is applied to 
the plate and the electron emission is read on the meter. 
lteadings which are well below the average for a particular 
tube type indicate that the total number of available elec- 
trons has been so reduced that the tube is no longer able 
to function properly. 


The following information and circuits are given to describe and 
general theoretical and practical tube-tester considerations and not to 
information on the construction of a home-made tube tester. In addition 
problem of determining what tube characteristic is most representative of p 
ance capabilities in all types of receivers, the designer of a home-made tes! 
the difficult problem of determining satisfactory limits for his particular 
The obtaining of information of this nature, if it is to be accurate and 
tremendous job. It requires the testing of a large number of tubes of e 
the testing of many types, and the correlation of these readings with perfo 
in many kinds of equipment. 


A transconductance test takes into account a fundamental operating principle 
of the tube. (This will be seen from the definition of transconductance in the Section 
on ELECTRON TUBE CHARACTERISTICS.) It follows that transconductance 
losts when properly made, permit better correlation between test results and actual 
performance than does a straight emission test. 


SHORT CIRCUIT TEST 


The fundamental circuit of a short-circuit 
tester is shown in Fig. 74. Although this cir- 
cuit is suitable for tetrodes and types having 
less than four electrodes, tubes of more elec- 
trodes may be tested by adding more indicator 
lamps to the circuit. Voltages are applied be- 
tween the various electrodes with lamps in series 
with the electrode leads. The value of the volt- 
ages applied will depend on the type of tube 
being tested. Any two shorted electrodes com- 
plete a circuit and light one or more lamps. ~ 
Since two electrodes may be just touching to 
give a high-resistance short, it is desirable that the indicating lamps op 
very low current. It is also desirable to maintain the filament or hea 
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There are two forms of transconductance test which can be utilized in a tube 
lester. In the first form (illustrated by Fig. 76 giving a fundamental circuit with a 
lotrode under test), appropriate operating voltages are applied to the electrodes 
of the tube. A plate current depending upon the electrode voltages, will then be 
\ndicated by the meter. If the bias on the grid is then shifted by the application of 
i different grid voltage, a new plate-current reading is obtained. The difference 
jotween the two plate-current readings is indicative of the transconductance of the 
lube. This method of transconductance testing is commonly called the “grid-shift”’ 
inethod, and depends on readings under static conditions. The fact that this form 
if test is made under static conditions imposes limitations not encountered in the 
wcond form of test made under dynamic conditions. 


Fig. 74 2 = 
The dynamic transconductance test illustrated in Fig. 77 gives a fundamental 


tircuit with a tetrode under test. This method is superior to the static transcon- 
uctance test in that ac voltage is applied to the grid. Thus, the tube is tested 
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ESSENTIAL TUBE-TESTER REQUIREMENTS 


1. It is desirable that the tester provide for a short-circuit test to be made 
or to measurement of the tube’s characteristics. 


2. It is important that some means of controlling the voltages applied to the 
trodes of the tube be provided. If the tester is ac operated, a line-voltage control 
mits the supply of proper electrode voltages. 


3. It is essential that the rated voltage applied to the filament or heater be 
intained accurately. 


4. It is suggested that the characteristics test follow one of the methods 
cribed. The method selected and the quality of the parts used in the test will 
»end upon the requirements of the user. 


TUBE-TESTER LIMITATIONS 


A tube-testing device can only indicate the difference between a given tube’s 
racteristics and those which are standard for that particular type. Since the 
rating conditions imposed upon a tube of a given type may vary within wide 
its, it is impossible for a tube-testing device to evaluate tubes in terms of per- 
mance capabilities for all applications. The tube tester, therefore, cannot be 
ked upon as a final authority in determining whether or not a tube is always 
isfactory. Actual operating test in the equipment in which the tube is to be used 
\| give the best possible indication of a tube’s worth. 


under conditions which approximate actual operating conditions. The 
component of the plate current is read by means of an ac ammeter of 
meter type. The transconductance of the tube is equal to the ac pl 
divided by the input-signal voltage. If a one-volt RMS signal is applie 
grid, the plate-current-meter reading in milliamperes multiplied by one 
is the value of transconductance in micromhos. 


The power-output test probably gives the best correlation between te 
and actual operating performance of a tube. In the case of voltage ampl 
power output is indicative of the amplification and output voltages obtain) 
the tube. In the case of power-output tubes, the performance of the tube 
checked. Consequently, although more complicated to set up, the po 
test will give closer correlation with actual performance than any other si 


Fig. 78 shows the fundamental circuit of a power-output test for clas# 
tion of tubes. The diagram illustrates the method for a pentode. The a 
voltage developed across the plate-load impedance (L) is indicated by 
meter. The current meter is isolated as far as the de plate current is cone 
the capacitor (C). The power output can be calculated from the cu 
and known load resistance. In this way, it is possible to determine the 
condition of the tube quite accurately. 


Fig. 79 shows the fundamental circuit of a power-output test for cla 
tion of tubes. With ac voltage applied to the grid of the tube, the 
plate circuit is read on a de milliammeter. The power output of the tube 
imately equal to: 

(de current in amperes)? X load resistance in ohms 


Power output (watts) = 0.405 
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Type Chart No. 


6SQ7(GT) 
6SR7 
6ST7 
6SZ7 
6T7-G 


Type 


1L4 
185 

1U4 
1U5 
2A6 


2B7 
6A6 
6AQ6 
6AT6 
6AU6 


T 
6W7-G j ° 
6Z.7-G 
12AT6 
12AU6 


ONNOO fe Sd 


6B6-G 
6B7 
6B8(G) 
6BF6 
6C4 


12AU7 
12AX7 
12C8 
12F5-GT 
12J5-GT 


6C5(GT) 
C6} 


- 12J7-GT 1 


P 12Q7-GT 
6C8-G 12SC7 
6F5(GT) 12SF5 


6F8-G 
6J5(GT) 
6J7(G,GT) 
6L5-G 


12SF7 
12SH7 
128J7(GT) 
12SL7-GT 
12SN7-GT 


6N7(GT) 
6Q7(G,GT) 
6R7(GT) 
6S7(G) 
6SC7 


128Q7(GT) 


6SF5(GT) 18 
6SF7 
6SH7 
68J7(GT) 20 
6SL7-GT q 
6SN7-GT 13 


T= Triode Connection 
P= Pentode Connection 


KEY TO CHARTS 


RCA 


Resistance-coupled, audi 
voltage amplifiers utilize simpl 
nents and are capable of providing: 2. 
ally uniform amplification over ar 
wide frequency range. 


Suitable Tubes 


In this section, data are # 
some 80 types of tubes suitable: 
in resistance-coupled circuits. The 
include low- and high-mu triod 
triodes, triode-connected pento 
pentodes. The accompanying 
types will assist in locating th 
priate data chart. 


= ‘s voltage output. 
Circuit Advantages 


For most of the types sh¢ 
data pertain to operation with 
bias; for all of the pentodes, 
pertain to operation with seri 
resistor. The use of a cathode-bi 
where feasible and a series screen 
where applicable offer several ad 
over fixed-voltage operation. 


The advantages are: (1) 
possible tube differences are mi 
(2) operation over a wide range 
supply voltages without appr 
change in gain is feasible; (3) | 
frequency at which the amplifier 
is easily changed; and (4) tends 
ward motorboating is minimis 


Number of Stages 


These advantages can be 
by the addition of suitable doe 
filters in the plate supply of e 
of a multi-stage amplifier. Wi 
filters, three or more amplifier 
be operated from a single poy 
unit of conventional design wit 
countering any difficulties due to 
through the power unit. When de 
filters are not used, not more 
stages should be operated fron 
power-supply unit. 
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Diagram No. 1 


RECEIVING 


= Blocking Capacitor (uf). 
= Cathode Bypass Capacitor (yf). 
=Screen Bypass Capacitor (uf). 


ny =Plate-Supply Voltage (volts). Ko 
Voltage at plate equals plate- 
supply voltage minus drop in Rp 

and Rx. See Note 1 below. 


i, =Cathode Resistor (ohms). 
ye =Screen Resistor (megohms). 


i, =Grid Resistor (megohms) 
for following stage. 


it) =Plate Resistor (megohms). 


TUBE MANUAL 


SYMBOLS USED IN RESISTANCE-COUPLED AMPLIFIER CHARTS 


V.G.= Voltage Gain. At 5 volts (RMS) 
output unless otherwise specified. 


=Peak Output Voltage (volts). 
This voltage is obtained across 
Rg (for following stage) at any 
frequency within the flat region 
of the output vs frequency curve, 
and is for the condition where the 
signal level is adequate to swing 
the grid of the resistance-coupled 
amplifier tube to the point where 
its grid starts to draw current. 


Note 1: For other supply voltages differing by as much as 50 per cent from those listed, the values of 
resistors, capacitors, and voltage gain are approximately correct. The value of voltage output, 
however, for any of these other supply voltages, equals the listed voltage output multiplied by 
the new plate-supply voltage divided by the plate-supply voltage corresponding to the listed 


GENERAL CIRCUIT CONSIDERATIONS 


In the discussions which follow, the fre- 
juency (f2) is that value at which the high- 
frequency response begins to fall off. The fre- 
juency (f;) is that value at which the low- 
frequency response drops below a satisfactory 
yulue, as discussed below. Decoupling filters 
we not necessary for two stages or less. A 
yuriation of 10 per cent in values of resistors 
snd capacitors has only slight effect on per- 
formance. One-half-watt resistors are usually fj 
uitable for Rg, Rg, Rp, and Rx resistors. 
Capacitors C and Cg: should have a working 

voltage equal to or greater than Epp. Capacitor Cx may have a low working voltage 
\ the order of 10 to 25 volts. Peak Input Voltage is equal to the Peak Output 
Voltage divided by the Voltage Gain. 


PEAK OUTPUT VOLTS 


4a20~ f2 
FREQUENCY — 


Triode (Heater-Cathode Type) Amplifier 


Capacitors C and Cx have been chosen to give an 
output voltage equal to 0.8 Eo for a frequency (f;,) of 
100 cycles. For any other value of f,, multiply values 
of C and Cx by 100/f;. In the case of capacitor Cx, the 
values shown in the charts are for an amplifier with dc 
heater excitation; when ac is used, depending on the 
character of the associated circuit, the gain, and the 
value of f,, it may be necessary to increase the value of 
Cx to minimize hum disturbances. It may be desirable 
to operate the heater at a positive voltage of from 15 
to 40 volts with respect to the cathode. The voltage 
output at f, of ‘‘n’’ like stages equals (0.8)"E» where 


» is the peak output voltage of final stage. For an amplifier of typical construction, 
« value of f. is well above the audio-frequency range for any value of Rp. 
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RCA RECEIVING TUBE MANU RCA RECEIVING TUBE 


(See page 195 for explanation of symbols) 


ee» [Re [Re [Re | Re | Ca [oe] ¢ | | VG.) 


Pentode (Filament-Type) Amplifier 


Capacitors C and Cg: have been 


to give an output voltage equal to 0.8 0.22 | 0.24 0.071 0.011 12 
frequency (f,) of 100 cycles. For any 0.47 cs he | pe peel x a 
value of f,, multiply values of C and : z 

100/f,. The voltage output at f, for * os a 

stages equals (0.8)"Eo where Ep is pe: PONIES 

voltage of final stage. For an amp 


0.0028 14 28 
0.0018 16 32 
0.0015 18 38 


0.011 28 
0.0055 36 
0.0035 41 


0.0055 30 
0.003 38 
0.0018 40 


typical construction, and for Rp val 
0.25, and 0.5 megohm, approximate vil 
f. are 20000, 10000, and 5000 eps, resp 

Note: The values of input-coupling ¢ 
in microfarads and of grid resistor in mi 
should be such that their product lies between 0.02 and 0.1. Values con 
used are 0.005 uf and 10 megohms. 


Diagram No. 2 


Pentode (Heater-Cathode Type) Amplifier 


Capacitors C, Cx, and Cg. have been 
chosen to give an output voltage equal to 0.7 


0.011 | 42 34 
Eo for a frequency (f,) of 100 cycles. For any ce, 0.0055 | 54 51 
other value of f,, multiply values of C,Cx, and Tw, 0.0035 | 57 60 


Cg2 by 100/f,. In the case of capacitor Cx, the 


0.005 | 47 49 
values shown in the charts are for an ampli- Hered a os 
fier with dc heater excitation; when acis used, c - 


depending on the character of the associated 
circuits, the voltage gain, and the value of fi, 
it may be necessary to increase the value of 


0.0025 
0.0018 
0.0012 


Rk : 
R 
ul Hi : 
— = Ebb 


C;, to minimize hum disturbances. It may be Diagram a 0.22 | 0.26 ie 0.042 es 0.013 | 14 | | 
desirable to operate the heater at a positive : 0.47 | 0.36 0.035 0.006 17 
voltage of from 15 to 40 volts with respect to the cathode. The voltage ¢ 1:07) [0-4 0.034 0.004 | 18 
f, for ‘‘n’’ like stages equals (0.7)"Eo where Ep is peak output voltage of fin 0.47 | 0.82 0.025 0.0055 | 14 
For an amplifier of typical construction, and for Rp values of 0.1, 0.25, 45 | 0.47 | 1.0 1.0 0.023 0.003 17 
megohm, approximate values of f, are 20000, 10000, and 5000 eps, resp ai a See oes = 
0.019 0.003 14 
0.019 0.002 17 
a he Pe EASE ee 
Information given for triode he ped by paid > 
in general, applies to this case. Capa 1.0 0.67 0.042 0.003 40 
have been chosen to give an outp 0.47 0.035 0.005 
equal to 0.9 Ep» for a frequency (f, 90 | 0.47 | 1.0 igs |e 0.034 iS 0.003 ie) F | 
cycles. For any other value of fj, a2 0.03% 0.002 
values of C by 100/f,. The signal 0.026 0.003 45 
applied to grid of triode unit A. Grid 0.025 0.002 58 
unit B obtains its signal from a tap (J 0028 0.0012 66 
grid resistor (Rg) in the output circu! 0.22 | 0.66 0.052 0.011 45 
A. The tap is chosen so as to make the -~ aay pe naar 4 
a output of unit B equal to that of w : : 
location is determined by the volt 0.47 | 1.45 0.042 0.005 | 46 44 
values given in the charts. For example, if V.G. is 20 (from the charts), P r on ne ie eae pee = - 
so as to supply 1/20 of the voltage across Rg to the grid of unit B. For | - - 
verter service, the cathode resistor may be left unbypassed unless a bypas a oaek Ooas s 
tor is necessary to minimize hum; omission of the bypass capacitor ass! 43 0.026 0.0014 bi 


ancing the output stages. The value of Rx is specified on the basis that b 
are operating simultaneously at the same values of plate load and plat 
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* At 4 volts (RMS) output. 


MANUAL 


® 


14 


See Circuit 
Diagram 2 
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See Circuit 
Diagram 2 


RCA RECEIVING TUBE MANU 


RCA RECEIVING TUBE MANUAL 


(See page 195 for explanation of symbols) 4 (See page 195 for explanation of symbols) 


[ Eve] Ro] Re] Ree] Re | Co [ cel © | Bel Ev» | Rp | Re | Ree] Re] Cer | Ce] C | Bo [VG] 


0.22 | 0.06 0.046 0.011 0.37 | 2000 | 0.07 3.0 0.02 19 
0.47 | 0.07 0.045 0.006 0.5 2200 | 0.07 3.0 0.01 28 
1.0 0.04 0.003 0.6 2000 | 0.06 2.8 0.006 


I 
i 29 
0.47 3500 | 0.04 0.008 
1U4 0.47 | 1.0 3500 | 0.04 0.007 
2.2 3500 | 0.04 0.003 2B7 
2.6 | 5000 | 0.04 0.004 | 22 | 63 6B7 
2.8 | 6000 | 0.04 0.003 29 85 6B8 
See Circuit : 2.9 6200 | 0.04 0.003 27 100 
Diagram 2 . 0.44 | 1000 | 0.08 | 4.4 | 0.02 30 6B8-G 
0.5 | 1200 | 0.08 | 4.4 | 0.015 41 
: 0.6 | 1200 | 0.07 | 4.0 | 0.008 46 12€8 
4 f 0.25 0.05 | 2.7 | 0.01 55 
‘ 180 0.5 0.06 | 3.2 | 0.007 69 74 
2 1.0 0.05 | 3.0 | 0.003 83 See et 
ay im 
Tome ji 0.04 47 = 
2.2 | 2. ‘ : 0.04 55 
B 3 2.2 0.04 53 
0.22 | 0.4 0.09 | 4.6 | 0.025 60 36 
0.47 | 0.4 0.09 | 5.0 | 0.015 89 47 
1.0 | 0.5 0.08 | 4.8 | 0.009 86 54 
0.47 | 4.1 0.06 0.015 70 64 
0.47] 10 | 13 0.06 0.008 | 100 79 
2.2 | 14 0.08 0.004 95 | 100 
3 0.05 0.006 80 96 
5 0.05 0.003 | 120 | 150 
9 0.05 0.0025 | 90 | 145 
- | 22 0.025 13 
- 1.7 0.01 19 
= L.7 0.006 20 
1.24 | 0. 0.01 
1.07 | 0.006 ) 0.006 
2A6 0.9 | 0.003 0.003 6A6 *# 
6B6-G 0.75 | 0.005 0.006 6N7 # 
0.7 | 0.003 0.003 
6SQ7 0.65 | 0.0015 0.0015 6N7-GT# 
6SQ7-GT 3.3 | 0.025 0.03 53# 
12SQ7 2.9 | 0.015 0.015 
2.7 | 0. 0.007 
12$Q7-GT 0.015 40 See Circuit 
oe ee Be BO jase | PY = peaks 0.0035 | 37 Diagram 4 
44 
nes 54 
See Circuit 61 
Dia: 
gram 1 Fis 
E 83 
; 86 
3300 75 
3900 H 87 
4200 100 
5300 4850* 0.0055 | 76 
6100 6100* 0.003 94 
7000 7150* 0.0015 | 104 


The cathodes of the two units have a common terminal 


© At 2volts(RMS) output. # At3 volts(RMS) output. * At4 volts(R . D 
alues shown are for phase-inverter service. 
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RCA 


6Q7-GT 


12Q7-GT 
12SL7-GT° 
*(One Triode 
Unit # #) 


See Circuit 
Diagram 1 


See Circuit 
Diagram 3 


RECEIVING TUBE MANUA 


(See page 195 for explanation of symbols) 


#|con|ere 
on 


men | ww 


®@ At 2volts(RMS) output. @ At 3 volts (RMS) output. * At4 volts (RMS 
# # The-cathodes of the two units have separate terminals. 
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RCA RECEIVING TUBE MANUAL 


(See page 195 for explanation of symbols) 


fee [Re | Re [Re | Re [Ce [ce | c | eo |v. 


© 
3 


_ 
@ 
—) 


S 
is 
N 


: 
Bale 


® At 3 volts (RMS) output. * At 4 volts (RMS) output. 
+ #The cathodes of the two units have separate terminals. 
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@) 


See Circuit 
Diagram 1 


°(One Triode 
Unit# #) 


See Circuit 
Diagram 1 


RCA RECEIVING TUBE MANUA RCA RECEIVING TUBE MANUAL 


(3) 


(See page 195 for explanation of symbols) 


[Eee | Ro | Re | Ree [Re [Cs [Ce | C [eo] 


(See page 195 for explanation of symbols) 


ie ® [® [Ral [cH] &] © | [ve] 


2.80 | 0.06 
2.66 | 0.029 
1.95 | 0.012 


0.05 
0.1 
0.25 
6C5 fo | | as bees 6F8-G° 
6ceet par naa 655 
boa 6J5-GT 
6J57 ‘ 0.05 cor haa 6SN7-GT° 
6J7-G d 0.25 2.86 | 0.032 12J5-GT 
probing : 5 12SN7-GT ° 
6W7-G is 0012 | 34 *(One Triode 
_12J7-GT* ees Une. 
| [lel 4 
P 0.62 |0.007 | 36 | 14 
*®As Triode fon [ET | EY Be See Circuit 
0.1 Diagram 1 
\ 0.25 
See Circuit 
Bast |= BL 
a, fea | SP] As Pentodes 
ne Triode 6C6 
mea | [oe [TE ou? 
6J7-G 
ot ei7cr 
Diagram 1 6W7-G 
12J7-GT 
pea er “ 
| See Circuit 
Diagram 3 


. 


# #The cathodes of the two units have separate terminals. 
& #The. cathodes of the two units have separate terminals. 
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RCA RECEIVING TUBE MANUAL 


(See page 195 for explanation of symbols) 


ie [Re] ®e [Ra | [Ow & | © [VS] 


4.1 
5.9 
6.9 


(See page 195 for explanation of symbols) 


fen [® [R [Ra lm [Gr |G] © [ee 


0.05 2120 2.3 | 0.05 
0.1 2500 1.86 | 0.03 
0.25 2900 1.65 | 0.014 
3510 1.36 | 0.03 
6L5-G 4620 1.08 | 0.015 | 
= 5200 1.0 | 0.0085 


0.61 
0.49 | 0.0085 
0.42 | 0.0055 


0.06 


See Circuit 


Diagram 1 0.05 
0.1 
0.25 


0.014 


0.03 
0.0145 


8.6 
10 
74 
10 
12 
17 
24 
27 


i} 
[—] 
w 


sez [uns||ta3]e<e]zpelasnleas eos laae 


0.009 
40 
0.7 0.014 43 
0.54 | 0.009 45 
0.46 | 0.0055 


J 
So 
a 


0.032 
0.015 


0.032 
0.014 
0.0075 


0.013 
0.0075 
0.005 


———— 


0.018 
0.01 
0.007 


—— 


4400 2.5 0.02 

4800 21 0.01 

5000 1.8 0.005 
3 


o 
g 


0.0055 


0.004 
6S7-G 0.004 { 
0.0026 | 
: 0.0024 } 
re h 0.017 | 
See Circuit i 6.9 | 0.01 
Diagram 3 0.71 | 540 | 0.065 | 66 | 0.0063 
1.6 350 | 0.05 | 4.6 | 0.0071 
1.8 890 | 0.044 | 4.7 | 0.005 
1.9 950 | 0.046 | 4.4 | 0.0037 
1410 | 0.041 0.0041 
1520 | 0.037 0.003 : .001 
a 3 coe 0.0N%e 0.1 1300 0.025 33 
0.59 | 430 | 0.007 | 8.5 | 0.0167 a 0.25 1600 0.01 43 
0.67 | 440 | 0.071 | 8.0 | 0.01 4 0.5 1700 0.006 48 
0.71 | 440 | 0.071 | 8.0 | 0.0066 hg a a 
620 | 0.058 | 6.0 ‘ 3200 0.007 
650 | 0.057 | 5.8 F 3500 0.004 
PO 4 S288) 74 L, 4500 5 | 0.006 65 
1000 | 0.04 | 4.1 | 0.004 70 
1080 | 0.041 | 3.9 : 0.002 70 
pases bi de Red At 2volte(RMS) output. # At3 volts(RMS)output. # At 4 volts (RMS) output. 


“The cathodes of the two units have a common terminal. 
*Values are for phase-inverter service. 


% At 4 volts (RMS) output. 
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q) 


6SC7 # 
12SC7# 


See Circuit 
Diagram 4 


6SF5-GT 
12F5-GT 
12SF5 


See Circuit 
Diagram 1 


RCA RECEIVING TUBE MANUA RCA RECEIVING TUBE MANUAL 


(See page 195 for explanation of symbols) 


Fo» | Rp | Re | Ree] Re [Cer | Ce | C | Fe | VG.| 


(See page 195 for explanation of symbols) 


| Ep | Rp | Re | Re2 | Re [Cer | Ce] C | Bo 
0.26 | 1500 ] 0.11 | 4.8 | 0.02 
03 | 1600 |o1 | 4.4 | 0.012 
0.35 | 1900 | 0.09 | 4.2 | 0.006 
0.22 | 0.64 |- 2400 | 0.09 0.009 
0.47 | 0.7 | 2500 | 0.09 0.0055 
6SF7 1.0 | 0.84 | 2600 | 0.084 0.0035 


6Z7-G# 


12SF7 0.47 | 1.5 | 4200 | 0.06 0.0045 ar 
1.0 1.6 4400 | 0.06 0.003 : See Circuit 
2.2 1.7 | 4800 | 0.058 0.002 | Diagram 4 
oa 0.1 | 0.33 | 1000 6.7 | 0.02 
a Sey 0.22 | 0.5 | 1200 5.8 | 0.011 
8 0.47 | 0.6 | 1300 5.5 | 0.006 
0.22 | 0.76 | 1700 | 0. 0.0095 : 
0.47 | 0.9 | 1700 | 0. 0.0055 
1.0 | 1.0 | 1800 | 0. f 
0.47 3300 | 0. 
0.47 | 1.0 3800 l 
2.2 4000 
EA Hy 
0.22 
300 0.47 
1.0 I 
a" EH) 
| 55 
6SJ7 85 
6SJ7-GT 
12SJ7 
r See Circuit 
12SJ7-GT 49 Diagram 1 
60 
62 
See Circuit 
Diagram 3 


sass ee 


s 
.-) 


* At4volts (RMS) output. *Values are for phase-inverter service. 
# The cathodes of the two units have a common terminal. 
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RCA RECEIVING TUBE MANU 


See Circuit 
Diagram 1 


See Circuit 
Diagram 4 


RCA RECEIVING TUBE MANUAL 


(See page 195 for explanation of symbols) 


[Ev | Rp | Re | Rez | Re [Cer] ce | C | te 


0.05 2500 
0.1 
0.25 


(See page 195 for explanation of symbols) 


[Eos [Rp [Re [Ree | Re [Cor [Ce | C | Fo | VG. | 


fz] @ 


3200 


4500 1.05 
6500 
7500 


(One Triode 
Unit # #) 
0.1 
0.4 See Circuit 
P Diagram 1 


ro|roo 
o 
Rey $8 Nb 


roo|ooo 
CANI|ANHK| NO 


ed rs 
3 


> 


ees ooo 
aK Ses 
a a Ls tomes 4 


ND |ND 


© At 2volts(RMS)output. # At3 volts(RMS)output. * At 4 volts (RMS) output q 
# #The cathodes of the two units have separate terminals. 


ee 


et ar Sas Ses 


eesls eel: — ; 
oon ele: 
: 328 


m At 3 volts (RMS) output. *& At 4 volts (RMS) output. 
*Values ere for phase-inverter service. 
#The cathodes of the two units have a common terminal. 
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LECTRON TUBES 


ACETIC ACID — ACETONE ACETYLENE G. _ 
ALUMINUM — ALUMINUM NITRATE — AMMONIUM CHLORIDE — AMOR HYDROM 
AMYL ACETATE — ANTIMONY — ANTIMONY TRICHLORIDE — ARGON — BAKELITE — BARIU 
BARIUM CARBONATE — BARIUM NITRATE — BARIUM STRONTIUM TITANATE — BARIUM SUL- 
PHATE — BENTONITE — BENZENE — BERYLLIUM — BERYLLIUM OXIDE — BISMUTH — BORE 
ACID — BORON — BUTYL ACETATE — BUTYL ALCOHOL — BUTYL CARBITOL — BUTYL CAR. 
BITOL ACETATE — CADMIUM — CESIUM — CESIUM CHROMATE — CALCIUM — CALCIUM 
CARBONATE — CALCIUM NITRATE — CALCIUM OXIDE — CAMPHOR — CARBON — CARB 
BLACK — CARBON DIOXIDE — CARBON TETRACHLORIDE — CASTOR OIL — CHLO 
CHROMIC ACID — CHROMIUM — CLAY — COBALT — COPPER — DIACETONE ALCOW: 
DIATOL — DIETHYL OXALATE — DISTILLED WATER — ETHER — ETHYL ALCOHOL — FERRI 
OXIDE — FERRO TITANIUM — GLASS — GLYCERINE — GOLD — GRAPHITE — HELIUM G, 
HYDROCHLORIC ACID — HYDROFLUORIC ACID — HYDROGEN GAS — HYDROGEN PERQK” 
IDE — ILLUMINATING GAS — IRIDIUM — IRON — ISOLANTITE — ISOPROPANOL — LAVA 
LEAD — LEAD BORATE — LEAD OXIDE — MAGNESIA — MAGNESIUM — MAGNESIUM NITRATE 
MALACHITE GREEN — MANGANESE — MARBLE DUST — MERCURY — METHANOL — MICA 
MISCH METAL — MOLYBDENUM — MONEL — NATURAL GAS — NEON — NICKEL — NICKEL 
CHLORIDE — NICKEL OXIDE — NICKEL SULPHATE — NITRIC ACID — NITROCELLULOSE 
NITROGEN — OXALIC ACID — OXYGEN — PALLADIUM — PALMITIC ACID — PETROLEUM 
JELLY — PHOSPHORIC ACID — PHOSPHORUS — PLATINUM — POTASSIUM — POTASSIUM 
CARBONATE — POTASSIUM FELDSPAR — POTASSIUM NITRATE — PORCELAIN — RADIUM 
RARE EARTHS — RESIN (synthetic) — ROSIN — RUBIDIUM — RUBIDIUM DICHROMATE — SHEL 
LAC — SILICA — SILICON — SILVER — SILVER OXIDE — SODIUM — SODIUM CARBONA 
STANNIC OXIDE — STEEL — STRONTIUM — STRONTIUM CARBONATE — STRONTIUM NITRA’ 
‘SULPHUR — SULPHURIC ACID — TALC — TANTALUM — THALLIUM — THORIUM — THOR! 
NITRATE — TIN — TITANIUM — TITANIUM DIOXIDE — TRICHLORETHYLENE — TUNGS 
WAX — WHEAT FLOUR — WOOD FIBER — XENON — ZINC — ZIRCONIUM HYD! 
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MATERIALS USED IN RCA E 


Circuits 


The circuit diagrams in this Manual have been conservatively designed to 
illustrate some of the more important applications of receiving tubes and are not. 
necessarily representative of commercial practice. 


The circuits for receivers and amplifiers are capable of good response, but the 
fidelity obtained depends as much on the quality of the components used as on the 
circuits themselves. The quality of loud-speakers, transformers, chokes, and input 
sources is especially important. 


Electrical specifications have been given for the circuit components to assist 
those interested in home construction. Details for mechanical layout have been 
omitted because they vary widely with the requirements of the individual set 
builder and are dependent upon the size, shape, and quality of the commercial 
components selected. For the various rf, if, and oscillator coils, commercial units 
are recommended. These can be purchased through your local dealer by specifying 
the tuning range, size of tuning capacitors, intermediate frequency, type of con- 
verter tube, and type of oscillator coil. The voltage ratings of the capacitors 
specified in these circuits are the de working voltages. The wattage ratings of the 
resistors specified assume provisions for adequate ventilation; for compact instal- 
lations having poor ventilation, higher-wattage resistors may be required. 


Information on the characteristics and the application features of each tube 
will be found in the TUBE TYPES SECTION. This information will prove of 
assistance in understanding and utilizing the circuits. 


The following circuits will be found in the subsequent pages: 


Circuit No. 
Portable Superheterodyne Receiver . . . . . .... . 15-1 
Portable 3-Way Superheterodyne Receiver. . . .... . 15-2 
AC-Operated Superheterodyne Receiver Moe io kee. eg 15-3 
AC/DC Superheterodyne Receiver . . . . ..... 15-4 
Automobile Receiver . . .. . Pec * 15-5 
Superregenerative Receiver . 2 kk ee se 15-6 
RM ee Ne i er mes See ee FC Sm 15-7 
AC-Operated Regenerative Short-Wave Receiver . . . . . . 15-8 
Battery-Operated Short-Wave Receiver at hie e008" ate) a ee 15-9 
High=Power Audiowamopltier:. 8) be es! tS el a et 15-10 
Class B Amplifier for Mobile Use eS een 6. 4 era ee 15-11 
ClBse eeCAiio Ampere 22 em be ene) asin = e acen 15-12 
TeseOhancel Andi Miser. Sov (2) Pe ao OSs aa aes 15-13 
Non-Motorboating Resistance-Coupled Amplifier . . . . . . 15-14 
Cone raiineWRGiacor: Gi FEO Sy A ies are 15-15 
AF Voltage Amplifier with Signal Mixer, Master Mixer, and 
COM pressOLsee pander, .oyk cas Minis) els ets, oe. © ala Beene 15-16 
Microphone and Phonograph Amplifier SSeS, ere 15-17 
Intercommumicaton Set) <p. SO OS Oe 15-18 


Electronic Volt-Ohm Meter ss eee (Re eee 15-19 
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RCA 


PORTABLE SUPERHETERODYNE RECEIVER 


PENTAGRID 
CONVERTER 


C1 Ca= Ganged tuning capaci- 
tors: C1, 10-274 uyf; Ca, 
7.5-122.5 pyf 

C2 Cs = Trimmer capacitors, 
2-15 put 

C3 = 56 puf, ceramic 

Coe Cz Cio Cu = Trimmer ca- 
pacitors 

Cs=0.05 uf, tubular, 400 v. 


Co Cis=0.02 uf, tubular, 100 v. 


Cie = 82 put, ceramic 


Cis Cig = 0.002 uf, tubular, 150 v. 


Cis= 88 puf, ceramic , 


RECEIVING 


IF AMPLIFIER 
TYPE IT4 


TYPE 1US 


TUBE 


DIODE DETECTOR AVC 
AUDIO AMPLIFIER 


MANU 


POWER AMPLIFIER 
TYPE 354 


Ciz=10 uf, electrolytic, 60 v. 

Cis= 0.005 uf, tubular, 600 v. 

Li = Loop antenna, 550-1600 ke 

Ri=0.1 megohm, 0.25 watt 

R2= 15000 ohms, 0.25 watt 

Rs Ro=3.3 megohms, 0.25 watt 

Ri =68000 ohms, 0.25 watt 

Rs = Volume control, potenti- 
ometer, 2 megohms 

Re=10 megohms, 0.25 watt 

R;=4.7 megohms, 0.25 watt 

Rs=1 megohm, 0.25 watt 
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Rio = 820 ohms, 0.25 watt 

Si =Switch, double-pole, 
throw 

T= Oscillator coil, tap) 
use with tuning ca: 
7.5-122.5 uuf, and 455 
transformer 

T2 T3=Intermediate-fi 
transformers, 455 ke 

Ts=Output transformer 
matching impedance 
cojl to 5000-ohm tube 


RCA 


(15-2) 


RECEIVING 


TUBE 


MANUAL 


PORTABLE 3-WAY SUPERHETERODYNE RECEIVER 


PENTAGRID 
CONVERTER 
TYPE IRS 


RF_AMPLIFIER 
ut TYPE IT4 


CHASSIS - DO NOT 
CONNECT TO GROUND 


C1 C4 Cs= Ganged tuning ca- 
pacitors, 20-450 pyf 
C2 Cs Cz Cur Cr2 Cra Cis = Trim- 
mer capacitors 
Cs Cro Cis Ciz=100 puf, ceramic 
Cs =82 puf, ceramic 
Co=560 puf, ceramic 
Cis= 0.01 yf, tubular, 400 v. 
Cis Cu = 0.002 uf, tubular, 
400 v. 
Cio = 270 puf, ceramic 
Co = 0.02 pf, tubular, 400 v. 
Cx C3: = 0.005 yf, tubular, 
400 v. 
Cox= 0.1 uf, 400 v. 
Cu = 0.05 pf, 200 v. 
Ce5 Cos C27 C22 = 0.05 pf, 400 v. 
Co = 40 uf, 25 v. 


DIODE DETECTOR, AVC, 


IF AMPLIFIER 
TYPE !T4 


RECTIFIER 
TYPE 1723 


Cso= 160 yf, 25 v. 

Cai C33 = 20 pf, 150 v. 

L: = Loop antenna, 540-1600 ke 

Ri Re Ru =4.7 megohms, 0.25 
watt 

Rs =2.2 megohms, 0.25 watt 

Ri=0.10 megohm, 0.25 watt 

Rs =5.6 megohms, 0.25 watt 

Re = 0.027 megohm, 0.25 watt 

Rz=0.068 megohm, 0.25 watt 

Rs=3.3 megohms, 0.25 watt 

Re = Volume control, potenti- 
ometer, 1 megohm 

Rio=10 megohms, 0.25 watt 

Ri2= 0.220 megohm, 0.25 watt 

Ris=1 megohm, 0.25 watt 

Ris Ris =1800 ohms, 0.25 watt 

Ris= 0.220 megohm, 0.5 watt 

Riz= 1000 ohms, 0.25 watt 
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AUDIO AMPLIFIER 
TYPE 1US 


POWER AMPLIFIER 
TYPE 3V4 


Ris=2700 ohms, 0.25 watt 

Rio = 1500 ohms, 0.25 watt 

Reo = 1800 ohms, 10 watts 

Rei = 2300 ohms, 10 watts 

S: =Switch, 4-pole double- 
throw 

Se =Switch, double-pole, single- 
throw 


is = RF transformer, 540-1600 


ke 

T= Oscillator coil for use with 
a 560-yuf padder, 20-450 puf 
tuning capacitor, and 455 ke 
if transformer 

Ts T1=Intermediate-frequency 
transformers, 455 ke 

Ts; = Output transformer for 
matching impedance of voice 
coil to 10000-ohm tube load 


RCA 


(15-3) 


lp 367 


RF AMPLIFIER 


TYPE 6SK7 TYPE 6L7 


RECEIVING 


PENTAGRID MIXER 


TUBE 


AC-OPERATED SUPERHETERODYNE RECEIVER 


IF AMPLIFIER 
TYPE 6SK7 


MANU 


Ci = 50 to 200 uuf 

C2 Ce Ci2 = Ganged tuning 
capacitors, 365 uyf 

Cs Cz Cis Cog Cor Cos = 0.05 ul, 
paper 

Ca Co Cio = 0.25 uf, paper 

Cs Cs Cro Cir Coo = 0.1 uf paper 

Cu Cx = 100 puf 

Cis = Oscillator padding ca- 
pacitor—follow oscillator-coil 
manufacturer’s reeommen- 
dation 

Cus Coo = 0.01 pf 

Cis Ca = 50 put 

Cis Car Cae Caz = 8 uf electro- 
lytic, 500 v. 

Cor = 10 uf, electrolytic, 25 v. 

Cos = 1 uf, paper, 400 v. 

Cos = 0.5 wf, paper, 400 v. 

C30 = 25 uf, electrolytic, 25 v. 


re) 
ras ci7 Ro 
Cie 
+ 
CG C13 Ge 
> 14 Re 


OSCILLATOR 
TYPE 6/5 


TUNING 
INDICATOR 
TYPE 65/665 


POWER 
AMPLIFIER 
TYPE 6L6 & 


T6 
RECTIFIER 
TYPE 5Y3-GT 


Li = 20 henries, 100 ohms, 


ma. 

Le = Speaker field, 500 ohms, 
8 watts 

Ri Rs Rio = 100000 ohms, 0.5° 
watt 

Re Ru = 2000 ohms, 0.5 watt 

Ra = 260 ohms, 0.5 watt 

Rs = 3300 ohms, 0.5 watt 

Re Rz Rus = 50000 ohms, 0.5 watt 

Rs Ro = 20000 ohms, 0.5 watt 

Ri = 2 megohms, 0.5 watt 

Ris Ris Riz = 1 megohm, 0.5 
watt 

Ris = 200000 ohms, 0.5 watt 

Ris = 27000 ohms, 0.5 watt 

Rig = Volume control, potenti- 
ometer, 1 megohm with tap 
at 250000 ohms for tone com- 
pensation 

Reo = 900 ohms, 0.5 watt 


214 


Ra = 2000 ohms, 0.5 
Re = 90000 ohms, 0.5 wat 
Res = 10000 ohms, 0.5 wa 
Re = 170 ohms, 2 watta 
Res = 20000 ohms, 5 wat 
Res = 25 ohms, 0.5 watt 
Ti T2 = RF transformers, 
1600 ke 
Ts Ts = Intermediate-f 
transformers, 455 ke © 
Ts = Oscillator coil for u 
365-uuf tuning capac 
455 ke if transformer 
Ts = Power transformer, ! 
0-350 volts RMS, 120 
T; = Output transfo 
matching impedan: 
coil to a 2500-ohm 
Interstage t: fo 
matching a 6J5 to a. 
6L6 as class Ai amplifi 


Ts 


RCA 


RECEIVING 
S.lllllaaaaaoooooooeeeeeeQQQQSQSQSQSQQQDQDQDQQDC ll 


TUBE 


MANUAL 


AC/DC SUPERHETERODYNE RECEIVER 


PENTAGRID 
CONVERTER 
TYPE t2SA7 


HASSIS -DO NOT 
INNEGT TO GROUND 


TYPE 
2SK7 
/\ 


TYPE 
12SA7 


50L6-GT 
IN 


DIODE DETECTOR,AVC, 
AUDIO AMPLIFIER 
TYPE t2SQ7 


IF AMPLIFIER 
TYPE 12SK7 


RECTIFIER 
TYPE 35Z5-GT 


POWER 
AMPLIFIER 
TYPE 5O0L6-GT 


QQQ000 


PM 
SPEAKER 


TYPE 


C1 = 500 ppt 

C. C1 = Ganged tuning capaci- 
tors, 365 uf 

Cs Cs Cis Cis = 0.1 uf, paper 

Cy = 0.25 uf, paper 

Cs = 50 upf : ’ 

‘6 = Oscillator padding capaci- 

tor—follow oscillator-coil 

manufacturer’s recomenda- 

tion 

Co = 0.05 pf, paper 

Cio Cir = 250 ppf 

Cru = 0.005 pf 


Cis = 0.01 yf, paper 

Cis = 0.025 uf re 

Ciz Cis = 40 uf, electrolytic, 
150 v. , 

Li = Filter choke, 200 ohms, in- 
ductance as large as practical 

Ri Rs = 250000 ohms, 0.5 watt 

Re = 20000 ohms, 0.5 watt 

Rs = 260 ohms, 0.5 watt 

Ra = 2 megohms, 0.5 watt 

Rs Rs = 50000 ohms, 0.5 watt 

Re = Volume control, potenti- 
ometer, 250000 ohms 

Rz = 10 megohms, 0.5 watt 
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Rio = 0.5 megohm, 0.5 watt 
Ru = 150 ohms, 1 watt 
Ti = RF transformer, 540-1600 


ke 
T: = Oscillator coil, tapped, for 
use with 365-yyf tuning ca- 
acitor, and 455 kc if trans- 
ormer 
Ts; Ts = Intermediate-frequency 
transformers, 455 ke 
T; = Output transformer for 
matching impedance of voice 
coil to 2500-ohm tube load 


RCA RECEIVING TUBE MANU RCA RECEIVING TUBE MANUAL 


(15-5) 


RF AMPLIFIER 
TYPE 6BA6 


Ci C; Cu=Ganged tuning 
capacitors, 865 pyf 

C2 Ce Cix= Trimmer capacitors, 
4-30 ppt 

C3 Cs=220 uuf, mica 

Cs= 0.05 uf, paper, 50 v. 

Cs=0.05 uf, paper, 300 v. 

Co=47 ppt, mica 

Cio= Oscillator padding ca- 
pacitor—follow oscillator-coil 
manufacturer’s recommen- 
dation 

Cis Cis Cis Cis = Trimmer ca- 
pacitors for if transformers 

Ciz7 Cis=100 pf, mica 

Cio = 0.01 yf, paper, 50 v. 

Cx = 120 upf, mica 

Cu = 0.005 yf, paper, 300 v. 

Cu = 0.005 uf, paper, 450 v. 


CONVERTER 
TYPE 6BE6 


AUTOMOBILE RECEIVER 


DIODE DETECTOR, Avc, 
AUDIO AMPLIFIER 
TYPE 6AT6 


IF AMPLIFIER 
TYPE 6BA6. 


POWER 
AMPLIFIER 
TYPE 6AQS 


RECTIFIER 
TYPE 6X4 


C23 = 20 uf, electrolytic, 25 v. 
Cu Co=0.5 uf, paper, 50 v. 
Co5=470 uuf, mica 

C27 = 0.006 yf, paper, 450 v. 

Cs Coo = 20 yf, electrolytic, 
450 v. 

F=Fuse, 10a. 

Li= Oscillator coil, tapped, for 
use with 365-uyf tuning ca- 
pacitor, and 455 ke if trans- 
former 

Lez Ls; La= RF choke, 10 a. 

Ri Ra=1 megohm, 0.5 watt 

R2=150 ohms, 0.5 watt 

Rs = 12000 ohms, 2 watts 

Rs = 22000 ohms, 0.5 watt 

Re=100 ohms, 0.5 watt 

Rz= 47000 ohms, 0.5 watt 

Rs= Volume control, potenti- 

ometer, 1 megohm 
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=10 megohms, 0.5 
-27 megohm, 0.5 
.47 megohm, 0.5 
90 ohms, 2 watts 
.2 megohms, 0.5 
20 ohms, 0.5 watt 
Lg eat ouaa watt 
1T2= transformers, 
1600 ke ; 
Ts Ts= Intermediate-f; 
transformers, 455 ke 
Ts=Output transformer fi 
matching impedance of 
coil to 5000-ohm tube 
Te= Vibrator transformer 
Stancor P-4062, or 
Vibrator = Mallory Typ 
869, or equivalent 


aaa SSS eee 


(15-6) 


SUPERREGENERATIVE RECEIVER 
ANTENNA SYSTEM SUPERREGENERATIVE 
TECTOR 
é TYPE AF AMPLIFIER guiSlNETeR 2 
° 6c4 TYPE 6AQ5 
~ Cia $Ro Cit 
O 
ly ALF 
\ A 
: —o el? at R7 
10 c = = % 
16 Re 6 
SETRRA Sen AT Sy srs : 
Type 6x4 RFC = alia 9 cs 
R4 + “5 4) 7 
R3 
Ry Ro For 
VO0Q0000 
3 


C; Co= 0.1 uf, paper, 400 v. 
Cs Ca= 100 puf, mica, 500 v. 
Cs Ce C7z= 20 yf, electrolytic, 
450 v. 
Cs = 25 uf, electrolytic, 50 v. 
Co = 26 uf, electrolytic, 25 v. 
Cio = 0.002 yf, paper, 600 v. 
Cu = 0.01 uf, paper, 400 v. 
Ci2= 0.005 pf, paper, 400 v. 
Ci3= 50 wuf, mica, 300 v. 
Cus = 10 puf max. per section 
Cis = 0.006 uuf, mica, 300 v. 
Cie = 8-30 uf, ceramic or mica 
J; = Jack for earphones 


a 4 tie 


Li = Antenna pickup loop 

Lz = 4 turns of No. 12 copper 
wire on a 14” 1.D. form 
(144 Me): adjust spacing to 
set band 

Ls = Speaker field or filter choke, 
12 henries, 70 ma. 

Ri = Potentiometer, 47000 
ohms, 1 watt, wire wound 

Re Rs = 47000 ohms, 1 watt 

Ra = 27000 ohms, 0.5 watt 

Rs = 2700 ohms, 1 watt 

Re R7= 0.1 megohm, 0.5 watt 
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Rs = 270 ohms, 1 watt 

Ro = Volume control, potenti- 
ometer, 500000 ohms 4 

Rio= 4.7 megohms, 0.5 watt 

RFC, =One-quarter wavelength 
of No. 23 Enam. close wound 
on a 4%" form (144 Mc) 

RFC2= RF choke, 8 mh. 

T: = Power transformer, 

300-0-300 volts RMS, 70 ma. 

T: = Output transformer for 
matching impedance of voice 
coil to 5000-ohm tube load 


RCA RECEIVING TUBE MANUA RCA 
FM TUNER 
(RF AMPLIFIER MIXER 1F AMPLIFIER IF AMPLIFIER 
TYPE 6BA5. TYPE 6BE6 TYPE 6BA6 TYPE 6BA6 
(88-108 Mc) (88-108 Mc) (10,7 Mc) (10,7 Mc) 


(, Co Cis = Ganged tuning ca- 
pacitors, 7.5 — 20 puyf 

(2 Cro Cio = Trimmer ca- 

pacitors, 1.5 — 5.0 uf 

C;=0.01 uf, mica, 200 v. 

Cy Cis Cos Coz Car Cas Cos Coe = 
1500 uuf, mica, 200 v. 

Cs C7 Cis Ciz C22 Cog C29 Cas Caz 

Cse= 1500 wuf, mica, 400 v. 

0.1 uf, paper, 400 v. 

3 uuf, mica, 400 v. 

=8 uf, mica, 200 v. 

}i2 Cas Caz Cas Cor = 0.01 yf, 

paper, 200 v. 

Cis=0.01 uf, paper, 200 v. 

Cis Cos Cos Cao Cas Cas Cas Cas 

Co Cos Cor = Trimmer 

capacitors, 22-50 yuf, mica, 

usually part of if transformer 

Co=83 uuf, mica, 200 v. 

100 puf, mica, 200 v. 

Cs9 Cro = 380 puf, mica, 200 v. 

Cu =0.05 uf, paper, 200 v. 

Cie Caz= 0.005 uf, paper, 200 v. 


( 
i 
C 
( 


« 


‘OSCILLATOR 
TYPE 6C4 
(987 TO 118.7 Mc) 


LIMITER 
TYPE 6AU6 


above. 


RECEIVING 


TUBE 


FM TUNER (Cont'd) 


Cu =10 uf, electrolytic, 200 v. 
Cas Cas = 250 puf, mica, 200 v. 
C4az=0.1 pf, mica, 200 v. 
Csi = 500 yuf, mica, 400 v. 

Li =1 turn of No.14 Enam. 
wound on a 3” diam. coil 
form 

Le=2.5 turns of No.14 Enam. 
spaced 1 wire diameter wound 
on same form as Li with the 
ground end of Lz spaced 14’ 
from Li 

Ls La Li Ls La Lin = Choke, 1 
uh (approx.), 26 turns of 
No.24 Enam. close-wound 
on resistor (47000 ohms, 0.5 
watt), connected in parallel 
with resistor. 

L; =2.5 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on 34” form. 

Le =2 turns of No.14 Enam. 
spaced 1 wire diameter, 
wound on 3” form, tapped. 


MANUAL 


at 14 turn from ground end 
Lio = Choke, 2.5 mh. 
Ri Rs=50 ohms, 0.5 watt 
Re Riz Ris= 0.04 megohm, 0.5 
watt 
Rs Ri Ris Riz= 500 ohms, 0.5 
watt 
Ra Res =0.01 megohm, 0.5 watt 
Re= 0.03 megohm, 1 watt 
Rs= 0.05 megohm, 0.5 watt 
Ro= 0.005 megohm, 1 watt 
Rio Rus Ray = 0.2 megohm, 0.5 


watt 
Ru Ris Rao=68 ohms, 0.5 watt 
Ris = 56 ohms, 0.5 watt 
Rio Rev = Volume controls, 
potentiometers, 1 megohm 
Ra =0.015 megohm, 0.5 watt 
Ra =820 ohms, 0.5 watt 
Re =560 ohms, 0.5 watt 
Res Rai =2 megohms, 0.5 watt 
Res Res Res= 0.010 megohm, 
0.5 watt 
Re =0.15 megohm, 1 watt 


Fig. 15-7 illustrates the circuit for an FM tuner. The basic circuit has been 
arranged to show the use of a ratio detector, but the limiter/discriminator circuit 
shown in the lower right-hand corner of the diagram can be substituted as described 


A word of caution is necessary in connection with this circuit. Because it works 


at very high frequencies and is required to handle a very wide bandwidth, its con- 
struction requires more than ordinary skill and equipment. Placement of com- 
ponent parts is quite critical in a receiver of this nature and requires careful 
experimentation. All rf leads to components including bypass capacitors must be 
kept short and must be properly dressed to minimize intercoupling and capacitance 
effects. The minimum equipment required for circuit alignment and oscillator 
tracking calls for a frequency-modulated signal generator and a high-impedance 
vacuum-tube voltmeter. Unless the builder has the necessary equipment and has 
had considerable experience with broad-band, high-frequency circuits, he should 
not undertake the construction of this circuit. i 


TO USE LIMITER & DISCRIMINATOR 
IN PLACE OF RATIO DETECTOR,CON- 
NECT LEADS X,Y & Z TO CORRES- 
PONDING POINTS MARKED ON CIR- 
CUIT ABOVE. 
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RCA 


(15-8) 


AC-OPERATED REGENERATIVE 


RF AMPLIFIER 
TYPE 6SK7 


CI 
ANTENNAS {5 IN 
SYSTEM SS 7 


Ci C2 = 85 pf 

C3 Cs = Midget tuning capaci- 
tors, 140 ppf 

Cs Co Cz = 0.05 uf 

Cs = 0.01 pf, 400 v. 

Co Cio = 0.00025 uf, mica 

Cu = 1 uf, 200 v. 

Ci = 8 yf, electrolytic, 25 v. 

Cis = 16 uf, electrolytic, 25 v. 

Li = RF choke, 8 mh. 

Le = AF choke, 800-500 h. 

Ri = 250 ohms, 0.5 watt 

Rez = Potentiometer, 10000 
ohms, wire wound 

Rs = 100000 ohms, 1 watt 

Ru = 60000 ohms, 1 watt 


RECEIVING 


TUBE 


DETECTOR 
TYPE 6SK7 


Rs = 2.to 5 megohms, 0.5 watt 
Re = 250000 ohms, 1 watt 

Ri = 1 megohm, 0.5 watt 

Rs = 1000 ohms, 1 watt 

Ro = 15000 ohms, 5 watts 


Rio= Regeneration control, po- 
tentiometer, 500000 ohms 

Ru = 5000 ohms, 1 watt 

Ri = Volume control, poténti- 
ometer, 500000 ohms 

Ris = 670 ohms, 1 watt 

Si: = Switch, single-pole, single- 
throw 

Ti = RF coil of the 4-prong, 
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SHORT-WAVE RECEIVER 


AF AMPLIFIER 
TYPE 6CS 


MANU 


POWER AMPLIFIER 
TYPE 6F6 


Rit = 5000 OHMS, | WATT 


plug-in type for use 
140-yyf tuning capacito 
Te = Regenerative dete cli 
of the 5-prong, 2- 
plug-in type with tappec 
winding for electron 
circuit a 
Ts = Interstage transform 
matching a 6C5 to aj 
6F6 as a_ triode-con 
class Ai amplifier 
Ts = Output transformer 
matching impedance of \ 
coil to a 4000-ohm tube 
X-X = Insert double-cire 
’phone jack here 


RCA 


RECEIVING 


TUBE 


MANUAL 


RF AMPLIFIER 
TYPE 1U4 


ANTENNA 
SYSTEM 


‘ 


Ci Ce = Midget tuning capaci- 
tors, 140 uuf 

C2 Cr = 35 pyf 

Cs Ca C5 Cu = 0.05 yf 

Cs Cro = 0.00025 yf 

Co= 1 uf 

Ci2 = 0.002 uf 

Cis = 8 uf, electrolytic, 100 v. 

Li Le = RF chokes, 8 mh. 

Ls; = AF choke, 300-500 h. 


1.4-Volt Types 


DETECTOR 
Ta TYPE 1U4 


Ri = 100000 ohms, 0.5 watt 

Re = 2-5 megohms, 0.5 watt 
Rs = 0.25 megohm, 0.5 wattos 
Ra = Volume control, potenti- 


ometer, 0.5 megohm 
Rs id = Potentiometers, 50000 


ohms 
Re = 470 ohms, 005 watt 
Rs = 30000 ohms, 0.5 watt 
Si Se = Ganged switch, double- 
pole, single-throw 
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BATTERY-OPERATED SHORT-WAVE RECEIVER 


POWER AMPLIFIER 
TYPE 3Vv4 


Ti = RF coil of the 4-prong, 2- 
winding, plug-in type for use 
with 140-yuf tuning capacitor 

T2= Regenerative detector coil 
of the 6-prong, 3-winding, 
plug-in type for use with 140- 

uf tuning capacitor 

Ts = Output transformer for 
matching impedance of voice 
coil to 9000-ohm tube load 


“ RCA RECEIVING TUBE MANUA RCA RECEIVING TUBE MANUAL 


(15-10) : (15-12) 


CLASS A; AUDIO AMPLIFIER 


HIGH-POWER AUDIO-AMPLIFIER Ps 
For Use On DC Power Line—Power Output, 4 Watts 


~iass AB2 6L6’s, Output 45 Watts 


PHASE INVERTER BEAM POWER 
AMPLIFIER 
Sat ee ee O TYPE 125CT TYPE SOL6-GT 


TYPE 6F6 __- 


oa! 


ae 


AMPLIFIER 
TYPE SOL6-GT 


Ci Co= 25 uf, electrolytic, 25 v. Rz = 650 ohms, 0.5 watt T2= 
C2 = 0.085 uf, 1000 v. Rs = 5000 ohms, 20 watts Cin acexhoNOLcoms 
Cs = 16 uf, electrolytic, 450 v. Rs = 50000 ohms, 5 watts voice coil to a 3800-ohm i SHE OPO ROUND 
Cs Cs = 8 uf, electrolytic, 450 v. R; = 3500 ohms, 30 watts to-plate tube load { 
Sage ee os 5 mere at 7: = hes ohms, 5 a F ts i transoraa Pen 7 aku 
ma., 50 ohms or less 1 = Interstage transformer for = volts ad = Speaker field, 115 volts de Rz = 500000 ohms, 9.5 wa' 
Le = Filter choke, 20 henries at matching a single 6F6 to push- Ts = Power transfor $ ort pig! he OS 25 v. mM = Palate control, potenti- Rs = 70 ohms, 1 watt 
150 ma., 100 ohms or less pull 6L6’s as class AB» ampli- 0-315 volts RMS, 150 G 200 038 if q ometer, 500000 ohms Ro = 4000 ohms, 2 watts 
Ri = 0.5 megohm, 0.5 watt fiers Cs =01 uf, paper, 150 v. Re = 4000 ohms, 0.5 watt Rio = 33 ohms, 1.0 watt 
Co = 2 uf, electrolytic, 150 v. Rs Ra Ru = 250000 ohms, 0.5 T = Output transformer for 
. Cr= Auf, electrolytic, 150 v. watt matching the impedance of 
Li = Filter choke, 10 henries at R; = 475000 ohms, 0.5 watt voice coil to 3000-ohm plate- 
(15-11) 125 ma., 60 ohms Re = 16000 ohms, 0.5 watt to-plate tube load 


* Signal voltage input for full power output= 0.25 volt peak 
CLASS B AMPLIFIER FOR MOBILE USE 
Power Output 10 Waits* 


CLASS B 
DRIVER AMPLIFIER 


TYRE 6N7 TYPE 6N7 


TYPE 6SF5 


(15-13) 


TWO-CHANNEL AUDIO MIXER 
Voltage Gain From Each Grid of 6SC7 to Output is Approximately 15 


TYPE 6SC?7 


OUTPUT _TO 
| INPUT NEI c2 NEST STAGE 
Ci= 5 uf, electrolytic, 25 v. Rs = 1300 ohms, 0.5 watt to a single grid Re 
C2= 4 uf, electrolytic, 250 v. Rs = 100000 ohms, 0.5 watt T: = Input transformer for 
Cs = 0.025 uf Rs = 50000 ohms, 0.5 watt matching parallel-con: 
C1 = 25 uf, electrolytic, 25 v. Re= 100000 ohms, 0.5 watt 6N7 to a 6N7 class B METRES, 
M =Microphone, double-button R7z=900 ohms, 0.5 watt amplifier 
Ri = Potentiometer, 500 ohms, S = Microphone and heater T; = Output transformer = ae 6+250v. 
wire wound switch matching impedance 
Rz = Volume control, potenti- T: = Transformer for matching coil to 8000-ohm pla’ 
ometer, 500000 ohms a double-button microphone plate tube load Ci = 8 uf, electrolytic, 25 v. Ri = 2000 ohms, 0.5 watt Re Rs = 250000 ohms, 0.5 watt 
Ce = 0.005 uf, paper, 400 v. Ra Rs Re = 1 megohm, 0.5 watt 


* Peak signal-input voltage to 6SF5 grid is 0.15 volt for full power output. 
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RCA RECEIVING TUBE MANUA 


(15-14) | : 


NON-MOTORBOATING RESISTANCE-COUPLED AMPLIFIER 
: Voltage Gain, 9000 


TYPE 6J7 


6 
Ar Re 
INPUT o> pu 
AMPLIFIER 


O +150 TO 450 v. 


Ci Cs= 8 uf, electrolytic, 25 v. 

Cz Cs = 0.06 yf, voltage rating 
as high as voltage supply — 

Cs Ce= 0.006 uf, voltage rating 
as high as voltage supply 


Ra Rs = 100000 ohma, 

Rs = Volume control, 
ometer, 0.5 megohm, 
with Ri 

F = Decoupling filter 


Ri = Volume control, potenti- 
ometer 

Re Re = 600 ohms, 0.5 watt 

Ra Rz Ro = 500000 ohms, 0.5 
watt 


NOTE: Values of resistance and capacitance shown in this circuit are taken from Charts 14 
the RESISTANCE-COUPLED AMPLIFIER SECTION. The values are chosen to give a 
frequency cutoff and, thus, to minimize tendency of multiple stages to motorboat. Three or mor@ 
including power stage, operated from a common B-supply may require a decoupling filter in 
supply lead of one or more of the voltage amplifier stages. The constants of decoupling filters 
on the design requirements of the amplifier. 


(15-15) 
CODE PRACTICE OSCILLATOR 


TYPE 
35Z5-GT 


* 
CONNECT TO ONLY ONE SIDE 
OF AC LINE > 


Rs= Volume control, 

ometer, 0.1 megohm. 
Re= 2.2 megohms, 0.6 
Rz= 47000 ohms, 0.5 
Rs = 470 ohms, 25 wat 


C; C2= 0.001 pf, mica, 300 v. 
C3= 0.01 yf, paper, 400 v. 
Ca= 0.002 uf, mica, 300 v. 
Cs = 0.008 uf, paper, 400 v. 
Co= 20 uf, electrolytic, 250 v. 


Ri = 0.12 megohm, 0.5 watt 

R2= 0.27 megohm, 0.5 watt 

Rs = 0.22 megohm, 0.5 watt 

Ri= Potentiometer, 1.0 meg- 
ohm, carbon 


224 


a 


RCA 


“RECEIVING 


TUBE 


MANUAL 


(15-17) 


AF VOLTAGE AMPLIFIER WITH SIGNAL MIXER, MASTER MIXER 
AND COMPRESSOR-EXPANDER 


INPUT MIXER 
TYPE 6L7 OR 1612 


AF 
INPUT 


TO 
PHONO 
PICKUP 


Ra 


01 Cs Co Cro Cur Cra Cis Cis Caz 
Cis Coo Cu= 0.05 yf 

Cs Cs= 0.25 pf 

Cs C7 Cs Cin = 8 pf 

= 0.0015 pf 


Nte Rie= 1.2 megohms, 0.5 watt 

lly Ris = 820000 ohms, 0.5 watt 

It. Ris = Potentiometers, 
250000 ohms 


\ 


OUTPUT OF OTHER 
INPUT MIXERS 


Rs Ris = 1000 ohms, 0.5 watt 

Re Rz Ris Riz = 30000 ohms, 
0.5 watt 

Rs Ris = 150000 ohms, 1 watt 

Ro Ris Res = 800000 ohms, 0.5 
watt 

Rio Reo = 50000 ohms, 0.5 watt 

Ru Res = 100000 ohms, 0.5 
watt 

Rai = 150000 ohms, 0.5 watt 

R22 = 500 ohms, 0.5 watt 

Res = 40000 ohms, 0.5 watt 

Res = Potentiometer, 1 megohm 


COMPRESSOR- 
EXPANDER 


MASTER MIXER 
TYPE 6L7 OR 1612 


Re: = Bleeder resistor, tapped 
at 50'to 60 volts to provide 
heater-circuit bias 

Res = 100000 ohms, 0.5 watt 

Re = 5000 ohms, 0.5 watt 

S:= Switch, music-speech, 
single-pole, single-throw 

Se = Switch, expand-compress, 
double-pole, double-throw 

S3= Switch, phonograph; close 
when phonograph is not in 


use 
Ti= Transformer, microphone 
input 


Nove 1: Potentiometer Rs controls the bias on grid No.1 of the input mixer stage and thus controls the | 
gain of this stage. When the contact is at the cathode end of Rs, gain is at maximum. Because the leacs | 
to Ru do not earry af voltage, Rs can be connected to the circuit through a long cable for remote control. | 
Votentiometer Ru controls the no-signal gain of the master mixer stage. When the circuit is to be used 
a» a volume expander, the contact should be set at the ground end of Ru; when it is to be used asa. | 
sompressor, the contact should be set at the cathode end of Rus. The degree of expansion or compression 
ean be controlled by Res. Maximum expansion or compression is obtained with the contact at the posi- 
tive end. Ris and Res can also be connected to the circuit through cables for remote control. 


Nove 2: Volume expander circuits are discussed on pages 27 and 28 of the ELECTRON TUBE AP- 


VLICATIONS SECTION. 
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RCA RECEIVING TUBE MANUA 


RCA RECEIVING TUBE MANUAL 


(15-17) 


(15-18) 
{ 
MICROPHONE AND PHONOGRAPH AMPLIFIER INTERCOMMUNICATION SET 
With Phase Inverter and Vacuum-Tube Mixer* With Master Unit and Six Remote Units 
Power Output, 10 Watts 
TERMINAL 8) 10) "6 
TYPE 6J7 WYRELCAS OD @@®@OOO®@ 
TALK-LISTEN SWITCH 
SHOWN IN LISTEN POSITION PUSHBUTTON 


LOCK-IN TALK TALK SWITCHES 
Ween ren erat NO. DEPRESSED 
H | Crys 


AUDIO AMPLIFIER POWER AMPLIFIER 
TYPE See GT TYPE 6V6-GT 
C4 
| te 4 Ka 
AA 
C7 ¥ 4- ee | 
YPE 5U4-G TYPE 6XS-GT R 
oe 


+ He q 
KS 
ile | te 
L2 wv “ 


00000000 AC 


Ci = 10 uf, electrolytic, 25v. crystal phono-pickup input, Rs = Volume control, 
C2= 0.1 uf, paper, 400 v. 0.6 volt peak ometer, 1 megohm 
ae _—_ 5 Lan a v. tg fbr 10 12 henries, Be —. chee es wal 
4 Cu = 8 uf, electrolytic, ohms, 10 Ru = 0.1 megohm, is = * 
is LaSomale Bld 1000 ohms, Knees 07 meen MAC: GR8BE A, 400» Bexitsnecne, thm Be iD tae See 
Cs Ce= 0.01 uf, paper, 600 v. 10 watts Ru = 12000 ohms, 0.5 Cs=880 uf, 500 v. Rs = 56000 ohms, 0.5 watt magnet 
Cr= 60 uf, electrolytic, 100 v. Ri= Potentiometer, 1 megohm  Ris= 780 ohms, 10 watts Ga 0.01 nf, 600 v. Re= Volume coiteak potenti- T, = Input transformer, pri- 
Cs = 16 uf, electrolytic, 600 v. Rze= 0.5 megohm, 0.5 watt Ris = 20000 ohms, 15 OL 00 Vs emnctersOls megohm mary to secondary turns 
Cio = 8 yf, electrolytic, 475 v. Rs = Potentiometer, 20000 T:= Power transformer, Co= 5600 2 f, 500 ¥, R: Re R = 0.38 megohm, 0.5 ratio 1:47.5 
Ci2 = 25 uf, electrolytic, 25 v. ohms 400-0-400 v. RMS, 100 pod = 20 af, 850 v. a ates ” T2= Output transformer for 
bl? a “' ed ee ae. me 2 rire gum, 24 0. re tt T= Output (oa na 2 ohms, 0.5 watt Ro 82000 ohms, 0.5 watt matching impedance of voice 
crystal microphone input, 5= 1.2 megohmas, 0.5 wa + 
0.023 volt peak Re= 0.25 megohm, 0.5 watt Re=0.47 megohm, 0.5 watt Rir=270 ohms, 0.5 watt coil to 5000-ohm tube load 
J2= Jack for high-impedance Rz= 50000 ohms, 0.5 watt 


* Voltage gain of microphone channel up to 2A8 grid is better than 2700. 
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RCA RECEIVING 


(15-19) 


OHMS: 


° 
ZERO CENTER 


Ci Cs=0.05 uf, oil-filled , 600 v. 

C2=47 ppl, ceramic 

Ca Cs Co= 3300 puf, mica 

Cr= 0.25 uf, tubular, 400 v. 

Ri = 82 ohms, 0.5 watt 

R2=2.4 ohms, 1 watt 

Rs Riy=3.9 megohms, 0.5 watt 

Rt='1 megohm, 0.5 watt 

Rs = 0.12 megohm, 0.5 watt 

Re = 0.27 megohm, 0.5 watt 

Rz= 0.91 megohm, 0.5 watt 

Rs=3.3 megohms, 0.5 watt 

Ry=9.9 megohms = 1%, 0.5 
watt 

Rio = 90000 ohms =: 1%, 0.5 
watt 

Ru = 9000 ohms + 1%, 0.5 
watt 

Riz= 900 ohms + 1%, 0.5 watt 

Ris=90 ohms = 1%, 0.5 watt 

Riu=9.5 ohms + 1%, 0.5 watt 


ELECTRONIC VOLT-OHM METER 


RX1MEG. 
Rg: Rx 10000, 


ee i ns a ee =. 


sk 


Wisituienseeeetcnysoe 


Rus =0.121 megohm + 1%, 0.5 
watt 

Ris=0.290 megohm = 1%, 0.5 
watt 

Riz= 0.830 megohm + 1%, 0.5 
watt * 

Ris=3.12 megohms + 1%, 0.5 
watt 

R2=7 megohms (two 3.5- 
megohm + 1%, 2-watt re- 
sistors in series) 

Ra=2 megohms + 1%, 1 watt 

R2=0.70 megohm + 1%, 0.5 
watt 

Res = 0.20 megohm + 1%, 0.5 
watt 

Ru=70000 ohms + 1%, 0.5 
watt 

Res = 30000 ohms + 1%, 0.5 
watt 
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TUBE 


MANUAI 


5.7V RMS 
é TO ALL HEATERS 


Ros =8.2 megohms, 0.5 wat 
Ra = Potentiometer, 20 o 
5 watts 
Res Rsz= 3.3 megohms, 0.5 
Reo Ra = 3000 ohms, 0.5 
Rso= 39000 ohms, 0.5 
Rs3 = 3300 ohms,.0.5 watt 
Ru Ra = 18000 ohms, 


0.5 w 
Rss = Potentiometer, $0000 ‘ 


ohms, 2 watts 
Ress Ro = Potentiometers, 

ohms, 2 watts 
Raz Rss Rao = Potentiom 

8000 ohms, 2 watts 
yee megohms, 1 

= 6200 ohms, 0.5 

Ras = 15000 ohms, 0.5 
Ras = 20000 ohms, 0.5 
Ti = Power transformer, 
100 volts RMS, de lo 
rent less than 5 ma. 


rath 


Outlines 


METAL TUBES—Outlines 1-7 


! Yao 
MAX. 


RCA RECEIVING TUBE MANUAL RCA RECEIVING TUBE MANUAL 


GLASS TUBES—Outlines GLASS TUBES—Outlines 20-28 


1%" “Ny” ee 
MAX. ann 
2%e2 | 
WU | 
SMALL - BUTTON aN ae 
MINIATURE 7-PIN 1 %33_.| INTERMEDIATE- ‘MINIATURE 7-PIN ‘ 
MAX. SHELL OCTAL 3." 


; 7 %_|~— “SHORT 
3 Wo" | INTERMEDIATE- 1 ms INTERMEDIATE " Dae 
SHELL OCTAL j SHELL OCTAL 


MAX. SHELL OCTAL 


MAX. 


SMALL -BUTTON 
MINIATURE 7-PIN 


SMALL - BUTTON 
NOVAL 9-PIN 


-11- -12- -13- 
1 34! SKIRTED 
Male MNATORE 


VU. <! SMALL-SHELL SMALL-SHELL SMALL~SHELL 


: MAX. SMALL 6-PIN OCTAL sere Ruck 
| -23- -24- =25> 
Ler tare hs oe + 
1 %43_,] INTERMEDIATE 1 Hs_} Lock-in , 
MAX. SHELL OCTAL MAX. TYPE MAX. 7! SHELL OC e Ig wNAS 
-14- Raat -16- ! bs a SKIRTED. i 1 Tig MAX. 
y MINIATUI be pata 
—_ CAP 7 
” SKIRTED 
1% 6) MINIATURE 1g Maxs 
MAX. CAP 13,3) 
a ot 12 : 
e—, 1 “% 
26 | 
x! ’ 
3% 
MAX. 
val 
' =| INTERMEDIATE 5, | SMALL-WAFER = 
MAX. SHELL OCTAL masz! OCTAL, SLEEVE “SMALL 43.6, 
-17- ~18- -19- sean 
_ “MEASURED FROM BASE SEAT TO BULB-TOP LINE AS DETERMINED BY RING GAUGE OF 7¢’ 1.0. SEOs 
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RCA RECEIVING TUBE MANUA RCA RECEIVING TUBE MANUAL 


GLASS TUBES— Outlines 29-36 GLASS TYPES—Outline 37 


OPTICAL ste Yy% HIGH - VOLTAGE 
1 Ag MAX. QUALITY CIRCLE eae EXTERNAL 
1 2 Ve" MIN. R.— CONDUCTIVE COATING 
I, 1", 3,” | CONNECTED TO CAP 
1 n5 SCREEN RADIUS lat 
? 2 Y4” MIN a 


7.255 4.200" 
OR. 


7.100.200" ¥ 


4 %,> ANODE -N2 2 
37 JRECESSED SMALL 
+%6 EXTERNAL CAVITY CAP 
INSULATING (NOTE 1) 2) 
MALL 45, OR GoBIN: COATING 


MEDIUM _7-PIN 


-950" MAX. 8 
-29- 
tal ascites te 
“6 MAX. IN 
” EFFECTIVE 
ia '%p eee 1 %g MAX- (NOTE 2) CENTER OF + %" 
1 HigMax. fe SMALL wt I 


DEFLECTION 


EXTERNAL 
CONDUCTIVE 
COATING or 
Rise (NOTE 4) 146 t Ye 
32. 
SMALL- SHELL 
SEE NOTE 3 DUODECAL 
tad 7-PIN BASE 
MAX. 5TP4 


MEDIUM- SHELL 
SMALL.4,OR 5-PIN 


NOTE 1: The plane through the tube axis and vacant pin position No.3 may vary 
from the plane through the tube axis and anode-No.2 terminal by an 
angular tolerance (measured about the tube axis) of 10°. Anode-No.2 
terminal is on same side as vacant pin position No.3. 


NOTE 2: Reference line is determined by position where hinged gauge 1.500’’+ 
.003’’—.000” I.D. and 2” long will rest on bulb cone. 


NOTE 8: Socket for this base should not be rigidly mounted; it should have 
flexible leads and be allowed to move freely. 


246 MAX- 
+ Hg Max. 


SMALL 
— CAP | 


NOTE 4: External conductive coating must be grounded. 


MEDIUM~SHELL 
SMALL _4-PIN 
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RCA RECEIVING TUBE MANUAL 


GLASS TYPES—Outline 38 


myn \” FOR 
ae 7 %g + Ya’ TUBE SUPPORT 


24 R. 


oO 4 


K ANODE N22 
4/ RECESSED SMALL 


(NOTE 4) = ) ZL 
<7 “61 KH CAVITY CAP 
“(NOTE 6) iad 44 (NOTE 1) 14 ng 
SAR 3,8 
REFERENCE |_ , 34" %4" DIA. +% 
are a6 toy eich 
(NOTE 2) . : } 
sere 3 
“” N 
a\y"min, 92% MIN. DEFLECTION + 3," 
(NOTE 6) rh 5) 
ag as rIgehé 
SEE NOTE ? 
SMALL-SHELL 
DUODECAL 
7-PIN BASE 
(NOTE 3) 
7DP4 


NOTE 1: The plane through the tube axis and vacant pin position No.3 may 
from the plane through the tube axis and anode-No.2 terminal b 
angular tolerance (measured about the tube axis) of 10°. Anod 
terminal is on same side as vacant pin position No.3. 


NOTE 2: Reference line is determined by position where hinged gauge 1. 
.003’””"—.000’" I.D. and 2” long will rest on bulb cone. 


NOTE 3: Socket for this base should not be rigidly mounted; it should 
flexible leads and be allowed to move freely. Bottom circumference of 
shell will fall within 17%"-diameter circle concentric with bulb axis. 


NOTE 4: External conductive coating must be grounded. 


NOTE 5: Distance to internal pole pieces. Plane through pin No.6 and tube 
passes through line joining centers of pole pieces. Direction of prinel 
field of ion-trap magnet should be such that north pole is adjacent to 
No.6 and south pole to pin No.12. 


NOTE 6: Location of deflecting yoke must be within this space. 
NOTE 7: Keep this space clear for ion-trap magnet. 


NOTE 8: For tube support which must not cover specified clear area’ 
- anode cap. 
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RCA RECEIVING TUBE MANUAL 
GLASS TYPES—Outline 39 
SCREEN 9 gh 
13 ¥," 
+ ¥% 
14 Yo 
+ % 


2" Ye 


MEDIUM-SHELL 
OPHEPTAL 
12-PIN BASE 


7IP4 


Center line of bulb will not deviate more than 2° in any direction from the 
perpendicular erected at the center of bottom of the base. 


The plane through the tube axis and pin No.5 may vary from the trace 
produced by DJ1 and DJ2 by an angular tolerance (measured about the tube axis) 
of 10°. Angle between DJ1—DJ2 trace and DJ3—DJ4 trace is 90° +3°. 


DJ1 and DJ2 are nearer the screen; DJ3 and DJ4 are nearer the base. With 
DJ1 positive with respect to DJ2, the spot will be deflected toward pin No.5; like- 
wise, with DJ3 positive with respect to DJ4, the spot will be deflected toward 
pin No.2, 
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RCA RECEIVING TUBE MANUA 
GLASS TYPES—Outline 40 
“ 
1 ¥> FOR P 
" n” 2] age 
mee 10 Vp = Ya TUBE SUPPORT Admittance, Tnput”. .¢c..t4.- vos sats ae es 14 
i 2 ly " 7 Amplification Factor (u)...........0005 11 
2 Amplifier: 
a audio-frequency . .....-s.eeccecesees 13 
audio mixer, circuit............... 223, 225 
Clam tier vig cca bie'e 9.4.3: 08s 
clasg Ai, Circuit». 6... 5 caes es 
ClASEANT IE cals o 9.0.3 9,c 04 copie eee 
CLAMBRAS reise ods 30s 
class ABi, circuit. ... 
CaM alas set a asarg sons Osi es be nas 
class ABz, circuit 
ng He EXTERNAL CMDB ae 5 He ees OS es ee ae 
CONDUCTIVE DIA = et yt Se SN se Ba, PAREN oR on 
COATING pcshac| Nap aoae ead aaa as 
(N OTE 8) ; (ee i ie ee ee a ae ee 
RECESSED SMALL PIRI rks aadk eh ek eee ve <a oa 29, 36 
CAVITY CAP parallel settee eee ee seeweeeerseesewers 16 
(NOTE 1) PROSGHBRMTIEE: Sh cows aec creases eset) 28 
ie Se hF nny pasta Opens Ramet d 16, 18, 21, 24 
ae . radio-frequency. .........0eee+eeeee 18,15 
EFFECTIVE 17 La NQMNOURMMIROIE Sg os aie Uso ciche-erss Danae 14 
rae CENTER OF 3 ae ee 
o DEFLECTION £ a3) voltage-compressor circuit............ 225 
(NOTE 6) 6 AUR Pi volume-expander.......... 00 cece eee 27 
| “Ag 2 A6 volume-expander, circuit............. 225 
Amplitude Modulation (AM)........... 31 
SEE NOTE 7 SMALL-SHELL mplitude ation (AM) 
: DUODECAL ANON ood cates eas sess vas awate « 5 
ds ( i oe e sy Anodes i: ogc in TET on Toe 41 
1OBP4 Ar@BaGREaOut re eer cos one cetera se 53 
NOTE: 1: The plane through the tube axis and vacant pin position No.3 may ¥ mt is meas onan a ge 
from the plane through the tube axis and anode terminal by an an Automatie Volume Control (AVC)....... 37 
tolerance (measured about the tube axis) of 10°. Anode terminal is on 
side as.vacant pin position No.3. ~ ; Beam Power Tube Considerations. ...... 8 
NOTE 2: Reference line is determined by position where hinged gauge 1.50 Bias: 
-003’’—.000” I.D. and 2” long will rest on bulb cone. ; battery eeiretslaschjesa ev emegeee v0 ne AT 
NOTE 8: Socket for this base should not be rigidly mounted; it should have flexi| ei «ota ree et 
leads and be allowed to move freely. Bottom circumference of base sh gridstehintor eaten fee ene 34 
will fall within 174"-diameter circle concentric with bulb axis. self (emUanG) itera al towatc keer eee 47 
NOTE 4: Approximate distance to center of focusing-coil air gap. Calculation of: 
NOTE 5: Distance to internal pole pieces. Plane through pin No.6 and tube pare obo g a eg las aan - 
passes through line joining centers of pole pieces. Direction of prine control-grid-plate transconductance... 11 
field of ion-trap magnet should be such that north pole is adjacent to} filament resistor power dissipation. .... 45 
No.6 and south pole to pin No.12. filament (or heater) resistor value...... 44 
si fa oe h ic distortion.............. 17, 20, 
NOTE Pengeaxeg of deflecting yoke and focusing-coil air gap must be y taal —— ee PSA oe 19, ee 
1s space. operating conditions from conversion 
CUNO ates ake i'd dnvieus as tieladelctars 20 
NOTE 7: Keep this space clear for oh diay magnet. peak inlpaees pimhaweaheine ese) 22-8 4 
NOTE 8: External conductive coating must be grounded. plate effictanty (a? 55.5 = says pte ve 12 
J s 4 plate FamIstance. cise. eae cee 5 11 
NOTE 9: ee tube support which must not cover specified clear area ar power aqeRaen ee. ee eis 17, 20, 22 
anode cap. 
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INDEX 


power sensitivity 
transconductance 


Capacitor-Input Filtef... .....dseeesess 50 
Cathode: 
VHAR. evindiss wre avreie se Sgn Foes aT e8 ek 47 
WYOORENE Is ios disses ens Anan: } 
COBNDMMB LE cap swse ls wees 5b eel 
GCULGORE Ss. «i; tints’ 3,5 sb annietoeets Gi meee ee 
directly heated. <i. i siss ses cess Bp 4 
indirectly heated 4 
resistor AT 
3 
Characteristic Curves, Interpretation of.. 54 
Characteristics: 
amplification factor....... Was cuca 1 
control-grid-plate transconductance.,., 11 
conversion transconductance.......... 11 
FROIN «cise 3:5. nien 4am 01 ars ost ee et 10 
plite repistance: .......<.. 5s cegees beidelte 11 
MRCS Pea thos 10 Oe OER Re 10 
Charts and Tables: 
MALO TORT... iS sin esicncoear wed 210 
miniature'tube Hat. 2). cod. e cece see 58 
outline drawings.6; atc ides cen owe 229 
preferred types list. ..... Inside Back Cover 
resistance-coupled amplifiers. ......... 194 
structure of metal tube............... 189 
structure of miniature tube........... 2 
tube classification by use and by cathode 
WOUMINE Shs 30: Aewash siaee ae 56 


types not recommended for new 
equipment design ..... Inside Back Cover 


Choke-Input: Filter oo... 6 6c ceca s os Pewee 50 


Circuit Diagram of: 


ac/dc superheterodyne receiver (15-4).. 215 
ac-operated regenerative short-wave 


veceiver,(1G-8)5 2 irae eda eee 220 
ac-operated superheterodyne receiver 

KEBAB) ies FA eso rin vale Ore Maree cence eS 214 
af voltage amplifier with signal 

mixer, master mixer, and 

compressor-expander (15-16) ........ 225 
eaudiounixer (16+18);, i) 4:5 545.<s:< a ewan 223 
automobile receiver (15-5).........64. 216 
battery-operated short-wave receiver 

CLS) aise We arent ening . 221 
class A; audio amplifier (15-12)........ 223 
class B amplifier for mobile use (15-11). 222 
code practice oscillator (15-15)........ 224 
electronic volt-ohm meter (15-19)...... 228 
BM tamer (6-7) 555 so 5 agave alesie es 218 
high-power audio amplifier (15-20)..... 222 
intercommunication set (15-18)........ 227 


microphone and phonograph amplifier 
COO iak red tes tak eet eee 
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INDEX (Continued) 


non-motorboating resistance-coupled 

empitier (15-14)5 555. 600s sess ese 224 
portable superheterodyne receiver (15-1) 212 
portable 3-way superheterodyne 


PORGIVEr POS) > dine senses cas caw 213 
superregenerative receiver (15-6)...... 217 
Conversion Curves, Use of.............- 20 
Conversion Transconductance........... 11 
WRPOCH VG Per a3. eis wavs ceva t ae 27 
Cross-Modulation, ........+.0eeeeeeee 15, 48 
Current: 
cathode. .... # La ht SUE AT 
MOONE. oh i Hic. cus Un oe Caos oe ate 53 
NN aur data ais cic in «/aeieas, © © 5 arw clots oe 42, 23 
AMSA rr sie eg. nee Ainley ahead 6 a0'h 53 
Os ters cv erece TO piers Si on:3 «5 ¥en dae 5 


ED CMON pac ci0h0.9' 85 oc8 9:00.96. 1, 0:0ly sleds 39 
Degeneration (See Inverse Feedback) 
Delayed Automatic Volume Control 


EC) Pao acide s5.s0 AIRS Ee sio'ts ss 38 
DG HROPR ER TN S555 050. 5.5 2 ci 3 5, steers es eraee 32 
Design-Center System of Ratings..... wee =54 
Detection: 

IOCE hats 59-55. 09085 32 

discriminator 35 

full-wave diode 33 

grid bias.... 84 

grid-resistor and capacitor. ...... 5 950.a28 agi 

BAC AGCOCHOR 6.5 os 5 8 as cap ed oe ce spas 36 
Diode: 

WIRE, 6 i ik occ 5s AMehain sie sista alt negate, laut ee 

MAPOME COLE CGT 7 a's a tase statics. 3 em sais 9.0cs 5 

BOLDCUON esc oases ss cua esas. aeee ss.5 32 

WORUPORIBUOE f 5 Seep. bt svg c o1d% 6 Sty ie ere 83 
PURMCPIMNAUOT i604 scien seas cawvasncs 35 
Dress of Circuit Leads................. 50 
FAVE? os 05icosenfoneiu in BF oi one Ree 16, 21, 24 
Dynamic Characteristics... ............. 11 
Electron: 

ROMMGTRIIORE Ls cirs.y ac seins bo eres et nen 3 

WOCORUUII eee isthe 86 oe os SU ae caneeae oO 
Electron-Ray Tubes.......... seus tate “ig DS 
Emission: 

UITTORG. F6o sc ce sees SSoenaentic ade ee 

RCQOMIEG Ts oye aget yes Ue eee rete es 8,9 

ee ER TATS TUT are ksinle 191 

e 
Feedback: 
inverse...... Li Veteaes Be ° peters, pee 
APLGOMITOON. Sis sess gh oka ties oa aE 50 
e 
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Filament (also see Heater and Cathode): 
Operation: 6... 625 0s socio so 
cs i 
series operation... ....¢....2 ae 
shunt resistor .).....5......3.%i «ene 


Filter: 
eapacitor-input............56s505mm 
choke-input.......... po aso tina ooenan 
corrective 
radio-frequency 
smoothing... .:..3..+...+s00e—n 


Formulas (see Calculation) 


Frequency Conversion............... 
Frequency Modulation (FM)......... 
Full-Wave Diode Detection.......... 


resistor and capacitor detection....... 
voltage supply: ....3......5:0;.0ee 


Grid-Plate Capacitance................ a 


Grid-Plate Transconductance......... 


Heater: 
Cathodes). isa oh. Se te Pa 
eathode bias. .........+00+0+ 0 


series operation..............c108 
shunt resistor: ........45..%.55e 


Impedance, Input........ oak ee 
Instantaneous Peak Voltage..... ee 
Interelectrode Capacitances......... oor 
Intermediate Frequency, production of. . , 


Inverse Feedback: 
constant-current type 
constant-voltage type. .... oeeen 


Key to Socket Connection 
DMRGTARIS! ei. he oes oe Inside Front 
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Page 
Limitaice thew: coe sass ie hie +> se ei 29 
Load: ‘ 
FORUM GAS tgp ek ae Teese ene 
resistance line. ............. 
Matetiale Cirart, 25285 5.05 6.5.2 datos s Seeea 


Metal Tube, Structure of 
Mereury-Vapor Rectifier: 


considerations.............. tense 6 
interference from...... Sate reclighe stk Siete ee 
MhG@rperacteas caine ot date cA ee eed se eee 


Bee nk vee cs eeerccercsvevcosseccees 68 


Modulation-Distortion......... vets coekd, 48 
Multi-Electrode Tube..... nie’ s ieee viene LD 
Multi-Unit Tubes............ sermotentge at fe 
Multivibrator............. weclcs Sancnee: SM 


Mutual Conductance 
(see Transconductance) 


Oscillator: 
considerations........ Seisielekn slesaws es UM 
multivibrator.......... Kevctonerrees 40 
relaxation....... oe Steir PESO Es eS cee AO 


Output-Coupling Devices .............. 52 


Parallel Operation. ............+. fevigea 3G 
Parasitic Oscillations. .........c.0cce008 16 
Peak Inverse Plate Voltage....... ae oe BS 
Peak Plate Current......... Raecautale evaccg 53 
Pentagrid Converter......... IT 9, 41 
Pentagrid Mixer......... Rea ien ae «+28, 42 
Pentode Considerations................ 8 
Phase Inverter....... wing. slslee's 4 ees ces nty LOG 
Plate: 
CUIFERES Ny ce oes eC she eoe ees eegriawe oO 
CimST ATR cs gare pie F588 85:0 s ea ie Po 52 
CRANE Tees csalbesieteet weer sone t 12 
lOeh SF erceracens 3 C6 b900%.0 06 6000%.00 10» BU, Oe 
resistance..... Sale S's Hale wgeee sew eye ces 1 ME 
voltage Wap ply ik. .iaes'vainalscss dace bos a. ae 
Piate-Cathode Capacitance. ..... eae -, 


Page 

Power Output: 

Calculations 5.6 5.3.c%.isdcda cee tame 17, 20, 22 

1 Sars SOR Ip Res ace a icaicce aetess ea eet? 192 
Power Sensitivity........... sedate =,5 Sen 
Power Supp... 5..<. Puy eses und eae te ae 
Preferred Types List.......Inside Back Cover 
Push-Pull Operation..... Neale s RO DO, elo ee 
Radio-Frequency: 

ht i re Serre Se a” te a 

since ne nndty ss dadba deus nis ~ ek 
Ratings, Design-Center System.......... 54 
Ratio Detector....... wave tecbmigwe mes COM 
Reading List....... oe eeeserenseeserees 2D6 
Rectifiers: 

full-wave...........005 wOua esp Ae ae OD. 

hallwavesss daanaas ove eens vivhivts aa WO, 2. 


ionic-heated cathode............0...5 6 
parallel operation of................. 80 
voltage doubler......... Su aveewa cacy Saem 


Relaxation Oscillator.........seseceeeee 40 
Remote-Cutoff Tubes...........e0e++-5 14 
Resistance Coupling. . . 


reeccesececeeeee 18 


Resistance-Coupled Amplifier... ...26, 28, 194 


Resistor: 
cathode (self-biasing)....... eSpace doa Seti 
center tap..... A rs tle siita's ele Spies 
filament... .. vine sea ees oe edied ste oo. ee 
TOWNE ce evc ets s.> comeaeen a aisle ss Sa re 50 
Toc DPR + die v0 os rrr ress 
plate load............ se ..19, 20, 22 
MCEDON on otAtne hss Wires et sretdee 48 
Saturation Current..... aevokeceesesesie |e 
Screen (Grid No. 2): 
considerations......... erry err r 
Gissipstion.” 2.5.2 cece se snies ngewe es, Mae 
Volthge Wupply -) cba p ieses o saa acon toe ee 
Secondary Emission........... ert 6 a 
Secondary Electrons. ........... spake 8,9 
Self-bias (cathode bias)........ aid ele, be wee Uae 
Shielding. oo. c7400.2 004 oF baaacd ye plagetee me 
Short-Circuit Test.......... oe edie a ee OO 
Socket Connection Diagrams, 
TRE OO Gaines vse Oe oe - Inside Front Cover 
Space Charge.......... os teviesisccee dee Og 
Static Characteristics. .... odocsevaw amen. 0 


Structure of a Metal Tube............-. 189 
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Technical Publications on RCA Tubes 


s listed below may be obtained from your RCA Tube 


Copies of the publication 
be Department, Radio 


Distributor, or direct from Commercial Engineering, Tu 
Corporation of America, Harrison, New Jersey. 


e TUBE HANDBOOK—ALL TYPES HB-3 (7-34"x5"’). The bible of the industry — 
contains over 2000 pages of loose-leaf data and curves on all RCA receiving tubes, 
power tubes, cathode-ray tubes, phototubes, and special tubes. Three deluxe 
4-prong binders imprinted in gold. Available on subscription basis. Price $10.00* 
including service for first year. Write to Commercial Engineering for descriptive 


folder and order form. 


@ RECEIVING TUBE MANUAL— RC-15 (8-34"" x 5-14'’)— over 240 pages. Supersedes 
RC-14. Completely revised and brought up to date. Contains the latest receiving 
tubes, including miniature types and kinescopes. Features tube theory written for 
the layman, application data and circuits for both AM and FM equipment, and 
an expanded Resistance-Coupled Amplifier Section. Price 35 cents.* 


e@ PHOTOTUBES BOOKLET—PT-20R1 (11” x 8-14'')—16 pages. Phototube theory, 
data on 15 types, curves and circuits for light-operated relays, light measurements, 


and sound reproduction. Single copy free on request. 


@ RADIOTRON DESIGNER'S HANDBOOK—(9” x 6/’)—356 pages. Edited by Tl, 
Langford Smith of Amalgamated Wireless Valve Company Pty. Ltd. in Australia, 
Of value to anyone interested in fundamental principles of practical circuit design, 


Copiously illustrated. Price $1.25.* 


e@ POWER AND GAS TUBES FOR RADIO AND INDUSTRY — Bulletin PG-101 
(Vox 8-14"’)—16 pages. Technical information on air-and-water-cooled trantie 
mitting tubes, rectifiers, thyratrons, ignitrons, and voltage regulators. Includes 


terminal connections. Price 10 cents.* 


e@ PHOTOTUBES, CATHODE-RAY AND SPECIAL TYPES — Bulletin CRPS-102 (11” 
x 8-14'’)—16 pages. Technical information on gas- and vacuum-type phototubes, 
cathode-ray tubes, camera tubes, low-microphonic types, acorn types, and other 
small tubes for special applications. Includes terminal connections. Price 10 eents,” 


€Prices shown apply in U.S.A. and are subject to change without notice. 
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4 ee FOR AM, FM, AND TELEVISION BROADCAST—Bulletin 1275-D 
ms teqseid ompletely revised and brought up to date. Contains characteristics 
receiving tubes including kinescopes. Socket i i 
" connecti: 
arranged for quick and easy reference. Price 10 cents.* on Se 


@ INSTRUCTION BOOKLETS—Complete authorized information on RCA non-re- 


g . %, 
celvin types Be sure to mention tube type booklet desired. Single copy on any 


e winnie TRANSMITTING TUBES MANUAL—TT3 (8-34 x 6-34’)—192 

ee ee years ago, this book still retains popularity for instruction 
. It contains basic information on generic tube t 

f ‘ ; ypes, tube parts and ma- 

terials, tube ratings, tube installation and application, transmitter-design call 


erations, rectifiers and filters, as wel 
< ata dag , as well as data on many of the older tube types. 


“4 <a aa CHART, MINIATURE TUBES — Bulletin MNT-30A (11” x 
9'')—4 pages. Contains characteristics, socket connections, and descriptions for 


RCA miniature tubes. Shows equival 
Pipes quivalent metal and GT types. Single copy free 


© HEADLINERS FOR HAMS — Bulletin HAM-108 (11” x 8-14"’)—4 pages. Tech 
os nem terminal connections, and prices on RCA “HAM” PREFER- 
PES: class B modulators, class C ampli ; 

; plifiers and oscillators, fre 
doublers, rectifiers, thyratrons, and voltage regulators. Single copy free on ar 


2 Lg PREFERRED TYPES LIST— Bulletin PTL-501 (11” x 8-14')—4 pages. Lists 
Preferred Tube Types, both receiving and non-receiving, by Hin dhdcal An 


aid to equipment designers in the selection of tube ty pes for new equipme: 
1 nt design. 


e Fabs thea ec NON-RECEIVING TYPES—Bulletin 2F403 (11/’x 8-149 
— . Contains brief identifying technical data on ove 
: r 260 non-receivi 
pa vacuum power tubes, rectifier tubes, thyratrons, ignitrons voltage ied 
? 
ators, phototubes, cathode-ray tubes, and special types. Single copy free on requ 
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Reading List 


The following list of references gives texts of both elementary and advanced 
character. Obviously, the list is not inclusive, but it will guide the reader to other 


references. 

A. L. Fundamental Electronics 
rmionic Vacuum Tubes. McGraw- 
McGraw-Hill Book Co., Inc. 

McGraw-Hill Book 


' 4 


and Vacuum Tubes. The MacMillan Co. 


ALBERT, 
Hill Book Co., Inc. 


CHAFFEE, E. L. Theory of The 
Cuuts, G. M. Electronics in Industry. 
Cooxs, N. M. Mathematics for Electricians and 
Co., Inc. 
Dow, W. G. Fundamentals of Engineering Electro 
Eastman, A. V. Fundamentals of Vacuum Tubes. 
Everitt, W. L. Communication Engineering. McGraw-Hill Book Co., Inc. 
Fink, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc. ‘ 
Fink, D. G. Principles of Television Engineering. McGraw-Hill Book Co., Ine. 
Gurraror, A.A. Modern Radio Servicing. Radio and Technical Publishing Co., Inc. 
HENNEY, KEITH Radio Engineering Handbook McGraw-Hill Book Co., Ine. 


dio. D. Van Nostrand Co., Inc. 


Hoae, J. B. Basic Ra 
Kouier, L. R. Physics of Electron tubes. McGraw-Hill Book Co., Ine. 


LAUER AND BROWN. Radio Engineering Principles. McGraw-Hill Book Co., Inc. 

McILWAIN AND BRAINERD. High-Frequency Alternating Currents. John Wiley and 
Sons, Inc. 

M.1.T. ELECTRICAL ENGINEERIN'! 
Sons, Inc. 

MoyeER AND WOSTREL. Radio Rec 
Co., Inc. 


PENDER, DELMAR, 
cations and Electronics. 


PREISMAN, A. Graphical Constructi 
Book Co., Ine. 

Proceedings of the I nstitute of Radio Engin 

Reicu, H. J. Theory and Applications of 
Co., Inc. 

RICHTER, WALTHER. Fundamen 
Book Co., Inc. 


F. E. Fundamentals of 


TERMAN, 
TpRMAN, F. E. Radio Engineering. McGraw-Hill Book Co., Inc. 
_ E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 


an Radio Relay League. 
m Tubes. McGraw-Hill Book Co., Ine. 
of Image Transmission. John A 


Radiomen. 


nics. John Wiley and Sons, Inc. 


McGraw-Hill Book Co., Ine. 


G Starr. Applied Electronics. John Wiley and 


eiving and Television Tubes. McGraw-Hill Book 


AND McILWAIN. Handbook for Electrical Engineers—Communi- 
John Wiley and Sons, Inc. 
ons for Vacuum Tube Circuits. MeGraw-Hill 


eers (a monthly publication). 
Electron Tubes. McGraw-Hill Book 


tals of Industrial Electronic Circuits. McGraw-Hill 


Radio. McGraw-Hill Book Co., Inc. 


TERMAN, F 
The Radio Amateurs Handbook. Americ 
VAN DER BUL, H. J. Thermionic Vacuu 
ZWORYKIN AND MORTON. Television: The Electronics 


. Wiley and Sons, Ine. 
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F RCA Receiving Types NOT Budoiar ence \ 
For New Equipment Design 


Certai us 
ao tie tube types should be avoided in the design of 
pment because they are approaching obsolescence or have 


limited indli 
or dwindling demand. Such RCA Types are listed below: 

q \ 
ante 2B7 6L7-G 36 VW 
tad 2E5 6P5-GT —_ 87 \ 

ae 3A8-GT 6Q7-G 38 

6A3 687-G 
1B5/258 6A4/LA 6T7-G ray 

| os 6AG 6U7-G i. 
io 6AT7 6W7-G 58 
* P 6A8-G 6Z7-G 55 
1-G 6AC5-GT 10 5 : 
eae 6B5 12A7 Hs 
-G 6B6-G 15 
es é 6B7 19 a 
6B8-G 24-A 

1F6 6C6 26 a 
1F7-G 6D6 27 - 

: 1G5-G 6D8-G 30 “4 | 
1H4-G 6J7-G 31 (e 
Lig 6J8-G 32 a 

6K5-GT 32L7-GT 

' 2A5 6K7-G 33 en 
2A6 6K8-G 34 ; 
2A7 6L5-G 35 e 


RCA Preferred Types List 


reiben of electronic equipment. This list is based @ 
eys of the needs of the engineering and manufact és 


cation. 


ished on request. Write to 
ent, Radio Corporation of 


A copy of this list will be gladly f 


